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PREFACE. 



In preparing this book it lias been the author's design to 
present a volume based on the most economic principles of 
field engineering. 

Many good books of the kind are in print, yet none of them, 
it is believed, have presented the subject to the full extent of 
a labor-saving medium. 

Considerable time is spent in making mathematical field- 
calculations, thereby delaying the party and increasing the 
expense of the survey. To eliminate many of the errors that 
occur in 4;hese calculations, and advance the progress of field- 
operations, extensive, hitherto unpublished, tables have been 
added to this work, and others previously published have 
been enlarged to prevent the field-work extending beyond 
their bounds. The formulae are comparatively arranged in a 
more systematic manner. 

The work of computing the tables has been thoroughly 
done, and it is believed will be found strictly reliable. 

An effort has been made to make the problems general, and 
therefore applicable to any case that may arise in a long 
practice. Throughout the work each problem is arranged 
with reference to the last preceding figure. 

Should this volume prove itself an assistant to the field- 
engineer, and fill the space for which it is designed, the 
author's wish will be fully realized. E. B. 

Kansas City, Mo., Atigust, 1885. 
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CURVE FORMULA AND PROBLEMS. 









ABBREVIATIONa 

T = Tangent, BA or J?a 
E - Radius, ^D or <7i>. 

I = Intersection, angle 17'i?C or EBA, 
D = Deflection, angle for 100 ft. chords, BAa or BCe. 

d = Sub-deflection, angte for any chord less than 100 ft., 

BAfovBCy. 
E = External Secant, Be, 
M= Middle Ordinate, Je. 

C = Chord, or liong Chord, any chord of 100 ft. or more, 
Aa or A G. 

c = Sub-chord, any chord less than 100 ft., Af or gC. 
A = Arc, the length of the curve in chords of 100 ft., AabcdeG. 
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TABIiE I. 
TO FIND THE TANGENT. 



GIVEN. 


FORMULA. 


OIVBN. 


FORMULJC 


D,I 


r = i? tan i/ 
_60tani/ 
''"- SinD 
r=^coti/ 


c./ 

BJ, AD, AJ 


T- ^ 


^-2c08i/ 

^ ^vers*/ 
« BJXAD 

^- AJ 



TABLE n. 
TO FIND THE RADIUS. 



D 
E,I 



i?= recti/ 
60 



i? = 



B = 



sin D 
E 
ezseciJ 



C,/ 
AJ, AB, BJ 



B = 



B = 



B = 



2 sin il 

M 
vers J/ 
AJXAB 

BJ 



TABLE m. 
TO FIND THE DEFLECTION. 



GIVSN. 


FORMULA. 


GIVBN. 


FORMULA. 


GIVEN. 


FORMULA. 


B 


s.. = | 


r, / 


, ^ 50 tan i7 
sin D = ^- 


A, I 


D = 100^ 



TABLE IV. 
TO FIND THE EXTERNAL SECANT. 



GIVEN. 


FORMULA. 


GIVEN. 


FORMULA. 


B,I 


E= B exsec \1 


C,I 


^=*«*-S' 


T,I 


E=T\An\I 

IS- ^ 
^ " cos \I 


B,I 




M,I 


B,M 
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TABLE V. 
TO FIND THE MIDDLE ORDINATE. 



GIVBN. 


FORMULJE. 


GIVKN. 


FOBMULJfi. 




M=Rver8iI 

M = TcotiIvemi 

M=Ecos ^l 


c,i 

R,I 

R,E 


Jf = iC tan i/ 
^-R^ E 



TABLE VI. 
TO FIND THE CHORD. 



GIVEN. 



By I 



C = 2i? sin II 
C=2Tgo%\I 



GIVBN. 



E,I 



e = 2Jfcoti/ 



C = 2E 



'exsec il 



TABLE Vn. 
TO FIND THE INTERSECTION. 



GIVEN. 


VOBMVUa. 


GIVEN. 


FOBMULJS. 


T,R 
R,C 


♦ 100 
tani7 = | 


M,R 
E,R 


exsec J/=^ 



TO FIND THE ARC. 
Problem 1. 

Given the i, FBC = 41% and the D, BAa = 2°, to find the 
A, AabcdeC, 
Foj'mula. Example, 

i/=20°80' = 1280'_ 
^ = 3- =l20--^^0 
Result, A = 1025.00 



^ = ^100 



TO FIND THE SUB- DEFLECTION. 

Problem 2. 

Given the c, Af= 75 ft., and the 2>, BAa = 4* 18', to find 
the (f, BAf, 

Formula, Example. 

,_ Be 2> = 4° 18' = 258' 

^-JOO <?= _75 

1290 

1806 Result, 

100. I 19350. I 193.50 = S'' 18' 30" = d. 



Problem 3. 

Many sub-deflections may be calculated quickly by the fol- 
lowing method: Multiply the degi'ee of the given curve by 
0.3, and multiply the product thus obtained by the length of 
the given sub-chord, and then reduce the second product one 
denomination; the result will be the required sub-deflection. 

Given the c, gC = dO ft., and the degree of curve aBb = 2°, 
to find the d, BCg. 

Example, 
Degree of curve = 2" 

.6 

c= 30. 
Second product = 18° 
Reduced one denomination = 18' = d 

Explanation. — When it is required to run a curve very 
accumtely the above formulae, although generally used, are 
not correct. This will be readily understood by considering 
that the shorter the chords the nearer the approach to the 
circumference of the circle, and the longer the chords the 
nearer the approach to the diameter of the circle. 

The base of most field-work and calculations is one hundred 
feet. Therefore when a chord is shorter than this base it 
should be proportionally longer than would be indicated in a 
deflection calculated by the above method, and vice verm when 
a chord is longer than this base. 

The deflection must first be calculated as indicated by Prob- 
lem 2 or 3, after which correct the sub chord by the following. 
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Problem 4. 

Given the d, BAf = 6^ and the i?, AD = 359.265, to find 
the c, Af, 

Formula. Example, 

e = 2Ji Bin d. 2B = 718.58 

d = 6° si n 0.10453 

215559 
359265 
287412 
71853 



Product c= 75.1079409 




Problem 6. 

Given the i, FBC = 45°, and the 72, AD = 637.275, to lay 
out a curve by ordinates when the curve begins 60 ft. beyond 
a station and ends 60 ft. back of a station. 

By Table I. the T, BA and BC = B tan iJ = 263.97 

By Table IIL sin i> = ^ = 4" 30'. 

By Problem 1, A = ^100 = 500. 

Denote BAa' by d. Denote a'Aa by x, 

'* BAb' *• D'Ec. ** b'Ab ** x'Ec, 

*' Aa' '• e, ** Aa " y. 

" Ab' " CEo. " Ab ** y'Ec 

*' aa' •* o, " bb' " o\ 
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By Problem 2, e? = — = 1°48', and 2/ = (f + D = 1" 48* 

+ 4°30' = 6M8'. 

Then « = iJ - <? = 22^* 30' - 1°48' = 20° 42', and x' = 
i/ - D' = 22" 30' - e** 18' = 16° 12'. 

By Problem 4, c = 2i2 sin <i = 40.03, and C = 139.86 ^c. 

To find yEc. 

Formula, Example, 

y = ccosx, a? = 20' 42' cos 0.93544 

e= 40 03 

280632 
374176 

Product y = 87.4456632 

To find oEe. 

Foi'mula. Example. 

o-CBinx. a? = 20° 42' sin 0.35347 

e= 40.03 . 

106041 
141388 

Product o = 14.1494041 




Problem 6. 

Given the /, FBC = 45°. and the U, AD = 687.275, to lay 
out a curve from points on the tangents AB and CB when tbe 
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curve begiDS 60 ft. beyond a station and ends 60 ft. back of a 
station. 
By Table I. tlie 2\ BA and BG = R tan il = 263.96 

50 

B 

By Problem 1, A = ^100 = 500. 



note BAa by d. 


Denote Aa by c. 


" BAb " i>'. 




J6 " a 


•• BAc '* D\ 




Ac •' <7' 


" Aa' " a?. 




aa' *• y. 


'* AV *• a/. 




hb' " y. 


** Ac' " a?'. 




cc' ** y\ 



By Problem 2, rf = j^ = I'* 48', and 2>' = d + 2> = r 48' 

+ 4*^ 80' = 6° 18', and D" = (? + 22) = 1° 48' + 9" = 10" 48'. 

By Problem 4, c = 2i? sin d = 40.03, and = 139.86, and 
C = 238.83 

To find X, 

Formula. Example, 

a? = c cos (f. d = V 48' cos 0.99951 

c= 4003 

299853 
899804 

Product X = 40.0103853 

Use the same method to find x' and x\ 
To find y. 

Formula. Example, 

y = CBmd. d = V 48' sin 0.03141 

c=z 40.03 

9423 
12564 



Product y = 1.2573423 

Use the same method to find y' and y'. 
Then, for locating the other half of the curve, begin at 
and run towards B, using the same formulae as given above. 
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Problem 7. 

Given the i?, AB = 1433.69 of a located curve AdbcC, it is 
desired to run anotlier curve A'a'h'c'C parallel to it at a given 
distance of AA' — 75 ft. 

The chords Aa, ahKc are 100 ft. long. 

Denote the chords A'a\ a'b'Ec, by x. 

Denote AD by R\ then R = AD ^ AA' = 1433.69 - 75 
= 1357.69 

By Table III. sin /) = — = 2\ 

To find X, 

Formula. Example. 

X = 372' sin D. 2 iJ' = 3715.38 

i> = 3*' si n 0.03490 

34438430 
1086153 
814614 



Product X = 94.7667630 

If it is desired to run the curve A" a'h" c' G\ add the distance 
.4 J." to the 2?, AD, and use the above method. 



J 



CURVE FOEMUKaj AND PROBLEMS. 




Problem 8. 

Given the B, AD = 2864.93, to locate a curve when flie 
point of intersection B is inaccessible. 

Make the offset A^ = 12 ft. = a, and run NB parallel to 
AG intersecting the tangent BIl at P, and turn the angle 
BPH= OBM = ir = 1. 

By Table I. the T, BA and BG-B tan \l = 351.76 

Denote PO by x, and PB by z. 

Determine the unknown sides of the triangle BPO by the 
following forraulfle: 

To find X. 

Formula. Example, 
x = acoiL 1= 14' cot 4.01078 
a= 12. 

802156 
401078 



Product X = 48.12936 

To find «. 
Formula, Example. 

a /=14n a= rQuotiente = 

"'^ ^ sin 0.24192 J 12.0000 ^9.60 
96768 

232320 
217728 



z = 



145920 



NO - AB =z 851.76, and NP(= NO + OP'^ 351.76 + 
48.13) = 399.89 from P, a point 12 ft. at right angles to the 
point of curve A» 
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The poiut of tangent C{= BG- BP = 851.76 - 49.60) = 
302.16 from P. 

By Table III sin D = j^ = l^ 
By Problem 1, ul = ^100 = 700. 



•A 



\ 




Problem 9. 

Given tbe B, AD = 287.939, aud the distance around the 
curve, AG = 200 ft., to locate the point (7 from a point on the 
tangent A G. 

The B, AD being that of a 20° curve, the angle FBG = 
40" = J, and by Table VI. the chord AG = 2B sin iJ = 
196.962 = G. 

Make the distance AG = AG. Then invariably the angle 
AGG aud AGG = il = 10\ 

Calculate the distance GG = xhy the following: 

Formula. Example. 

« = 2(7 cos if. 2G=: 393.924 

i/=10° cos 0.98481 

393924 
8151392 
1575696 
3151392 
3545316 



Product X = 887.94029444 
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Problem lO. 

Givea the 7?, AD = 1632.40, to locate the beginning and 
end of a curve when the point of intersection B is inaccessible. 
Continue the tangent EA to JT, also the tangent HC to P. 

Measure the distance IfP = 359.20 = a, and turn the angle 
FPN = 33*43' = b, and the angle GNP = 28* 85' = c; then 
the angle GBP = 6 + c = 33* 43' + 28* 35' = 62* 18' = Z 

By Table I. the Z BA and BG = B tan i/= 986.67 

Denote BN by x, and BP by z. 

Determine the unknown sides of the triangle NBP by the 
following formulae : 

To find X. 



Formula. Example, 

_ aBmb 6 = 33*43' sin 0.55509 

^"^ linT «= 359.20 

1110180 
499581 
277545 
/ = 62* 18'"| 166527 FResult x -. 

sin 0.88539 J 199. 3883280 L225.19 
177078 

223108 

• 177078 



460252 
442695 

175578 
88539 

870390 
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To find z. 




Formula, 

a sin c 

" sin J 


Example. 
<J = 28'85' sin 0.47844 
a = 859.20 




956880 
430596 
239220 
/ = 62** 18n 1 43582 PRestilt z 

sin 0.88539_,171.8556480Ll94.10 
88589 






833166 
796851 




363154 
354156 




^988 
88539 



14490 

NA-T-x^ 986.67 - 225.19 = 761.48, tlie distance 
from N to the poinl of curve A . 

PC = T - z = 986.67 - 194.10 = 792.57, the distance 
from P to the point of tangent 0. 




Problem 1 1 . 

Given the /, FBC = 58**, to locate a carve through a given 
point 77. 

Find the point G on tlie tangent BA v^here the angle BOH 
= K = 29^ 

Measure the distance OH = 40 ft. = a, also the distance 
BO = 500 ft. =b. . 

Denote OK by x, and HK 1 y y, and OA by z. 
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Calculate x and z by the following formulae: 
To find X. 

Fojfmila. Example. 

xz=:2bcos \L i/ = 29** cos 0.87463 

26= 1000 . 

Product X = 874.62000 

Then y = x — a = 874.62 — 40. = 834.62 • 

To find 2. 

Formula. Example. 

z = 4/iy. y = 834.62 

^= l?i I Result e = 

33384.80 182.71 
111 

28 I 233 
224 



362 I 984 
724 

3647 I 26080 
25529 



36541 I 55100 
36541 
The tangent J?^ and 5C = 6+2 = 500. + 182.71 = 682.71 
By Table II. the li, AD = Tcot ^I = 1231.64 




Problem 12. 

Given the /, FBO = 4r36', and the distance (7/= 8.62 = a, 
to determine how far toward Oy A' must be from A to start 
the curve A'G\ which is similar to AG, to hove it run into the 
tangent OK parallel to CH at the given distance a. 
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Denote the distance A A' by x and calculate it by the following : 
FormiUa. Example. 

__ a I = 4V 86n a = TQuotient x = 

^ " sin / gin O.66893J 8.620oLia.98 



198070 
18a78g 

652840 
697537 

553030 



A^^^ 

r\\ 



Problem 13. 

Given the i?, AD = 1432.69. and the /, FBO = 62'' 30', of a 
located curve AC to find the iZ*, AD' of another curve to start 
from the same point A and end in the tangent (7'^ parallel to 
OH at a given distance C(7 = 42.60 = a. 

Denote the distance DD' by x and calculate it by the fol- 
lowing; 
Formula, Example, 

_ ja */= Sr 15'"| ia = FQuotient « = 

^ "" sin i/ sin o.51877j21.300oL41.05 
207508 

54920 
51877 



304300 
Then R = B + x = 1432.69 + 41.05 = 1473.74 
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Problem 14. 

Given the R, AD = 1910.08, and the J, FBG = 31 30' of a 
located curve ACy to find the 7^; AD' of anotlier curve to 
start from the same point J, and end in the tangent CK, par- 
allel to OH Ski a given distance, GO' = 14 ft. = a. 

Denote the distance DD' by a?, and calculate it by the fol- 
lowing: 

Formula, PJxample. 

__ a I = 31° 30n a = FQuotient x = 

* ~ vei-s r yers 0.14736jl4.000oL95.00 
13 2624 

73760 
73680 

8000 
Then R = B + x = 1910.08 4- 95.00 = 2095.08 



COMPOUND CURVES. 




Problem 15. 

Having run the curve A C with the iJ, AD = 955.366 and 
the J, FBG = 54" 30', it is desired to flatten the curve at each 
end, a distance of AO and CH = 150 ft. with a radius of AD' 
and CD' = 1910.08 = B. 
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Required the radius OD" and HD" = r, to join ILe two 
curves A O and Cll at G and H. 

The R, AD\ and CD' being tliat of a 8" curve, the angle 
AD'G = r 80', also CD' II = r 30'. 

Tlie angle OD'H = /- {ADO + C7i>'2/) = 54° 80' - 9* 
= 45** 30' = /'. 

Denote E' -Hhja; then a = 1910.08 - 955.866 = 954.714 

Denote the distance D"D' by x, and calculate it by the fol- 
lowing; 



Formula, 
a sin ^I 
sin W 



X = 



a = 954.714 
i/=27M5' sin 45787 



7637712 
6682998 
4773570 

\r = 22° 45'"[ 3818856 PResult x '. 

sin 0.8867lj437.l3489918L1130.89 
38671 

50424 
88671 

117538 
116018 

152599 
116013 

365861 



Then r^R -^x^z 1910.08 - 1130.89 =^ 779.6 
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Problem 16. 

Given the chord AC = 600 ft. = O, and the angle BAC 
= 45% and the angle BO'A = 67° 36', to find the radii CD and 
CD' to lay out the compound curve ACC, 

The angle CAC = ^BAC = •22*' 30' = a, and the angle 
CCA = iBC'A = dS" 48' = b. 

The angle ACC = 180*' - (22° 30' + 83° 48') = 123° 42' = e. 

Denote the chord AChy x, and the chord CC by y, and cal- 
culate the two sides, x and y, of the triangle ACC by the fol- 
lowing formulsD: 

To find X. 



Formula, 
CBinb 

X = — ; 

Bind 



Example, 

6 = 83° 48' sin 0.55630 
(7= 600. 

6 = 123°42' 



sin 0.88195 



333.78000rResult« = 
«^^'«« 401.30 



100000 
83195 

^.68050 
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To find y. 




Formula, 
(7 sin a 
sm 6 


Example. 
a = 22*' SC sin 0.88268 
C = 600. 




d = 123M2'" 
sin 0.83195 


229.60800 
166390 


"Result y = 
275.98 



632180 
582365 

498150 
415975 

821750 

748755 

729950 

Tlie angle GAC = \BB'G = \Iio tlie carve AG, and sim- 
ilarly the angle GO A = \GB"G' = i/ to the curve GGK 
Having thus found the chords AG, and GG' the iJ, GD, by- 
Table II. = ^ .^ ,r = 524.20, and the i2, (TD' = 248.05 
2 sin i/ 



Problem 1 7. 

Given the angle FBO = 112° 36', and the distance AB 
= 600.870 = a, and the distance CB = 459.557 = ^ to find 
the radii GD and GJy to lay out the compound curve A GG, 

Denote the angle BAG* by x, and the angle BGA by y, and 
the distance AG' by 2. 

The angle ABG' = 180** - 112° 86' = 67° 24' = c, and x 
+ y = 112°86'. 

Calculate x, p, and 2, by the following formulae: 

To find half the difference between x and y. 
Formula, 
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a-h = 141.313 
Ka? + y) = 56'* 18' tan 1.49944 

565253 
565252 

1271817 
1271817 
565252 



a-^b ="1 141313 r Result tan ^iy-x) = 
1060. 427 J 211.89036472 L 19^82 = 11° 18' 



1060427 

10584766 
9543843 

10409234 
9543843 

8653917 
8483416 



1705012 
Then x ^ \{x + y)'- \{y- x)= 66° 18^ - 11°18' = 45** 
and y = i(« + y)+ \{y-x)= m" W + ir 18' = 67° 86'. 
To find z. 

Foitnula, 



■ sm c. 



sin y 

Example, 

y = 67°36n a= V^^^" 

sin 0.92455 J 600.870 LflS 90 

554730 

461400 e = 67** 24' sin 92321 
^^9820 -^^ 

915800 129980 

194970 
129980 
584910 

Result z = 599.9941790 

Then by Problem 16, the chord AO = 401.20 and the chord 
Ca = 275.98 

By Table II. the B, CD = tt^t^ ^2420, and the iJ, 
^ * 2siniZ 

CU = 248.05. 
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REVERSED CURVES. 



Problem 18. 

Given the angle C'AFz=z 20° = a, and Ibe distance AC 
= 400 ft. = (7, to find the iJ, CD and Giy to join tlie two paral- 
lei lines ^2^ and EG' with the reversed curve ACG', 

Formula. Example, 

^ _ jG a = son iG = FQuotient. B = 

"" sin a gin 0.34202 J 100.000 L292.380 

68404 

315960 
307818 



81420 
68404 

130160 
102606 

275540 



Problem 19. 

Given the angle G'AF= 3° 31' = a, and the distance AE 
= 14 ft. = d, to find the i2, GD and Giy to join the two par- 
allel lines -4i^and EG' with the reversed curve AGG', 

Calculate the distance AG' = (7 by the following; 
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Formula. Example. 

~ si** * Bin O.O6I34J 14.000 ^28.236 

12268 



17320 
12268 

50520 
49072 



14480 
12268 

22120 
18402 

37180 

Tlien by Problem 18, the B, CD and CD' = 4^ = 930.208 
•^ sin a 



Problem 20. 

Given the distance AF=i 196.11 = b, and the distance AEr 
= 14 ft. = d, to And the B, CD and CD to join the two par- 
allel lines -4i^and EC with the reversed curve ACC. 

Calculate the angle C'AF = ahy the following: 

Formula. Example. 

d b ="1 d = rQuotient, tan a = 

^ 196.1lJl4.000oLo7139 = 4"^ 05' 

137277 

27230 
19611 



tan a = • 



76190 
58833 

173570 

Then by Problem 19 the distance AC = -^ - 196.605 

sin a 

And by Problem 18 the i2, CD and CD' = 4^ = 690.230 

^ sin a 
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Problem 2 1 . 

Given the iJ. CD and CD = 819.03 and the angle C'AF 
— 3** 15' = a, to find the distance AF = b. 

Formula, Example. 

b = 2B sin 2a. 2R = 1638.04 

2a = 6" 80' si n 0.11320 

3276080 
491413 
163804 
163804 



Product b = 



185.4261280 




Problem 22. 

Given the angle C'AF= 3" 45' = \l and the K', CD = 
941.60, and the distance AE = 14 ft. = d, to find the R, CD' 
of tlie curve GC to join the tangent EG\ which is parallel to 
AF at the given distance, and complete the reversed curve 
ACC. 

Denote AChy C\ and AC by C\ and CC by C. 

Calculate C" and C by the following formulae: 

To find C. 



Formula. 
C = 2B' sin i/. 



2R 



Example. 

1883.20 
sill 0.06540 



: 3" 45' 



Product C = 



7532800 
941600 
1129920 

123.1612800 
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To find C". 
Formula. 
d 
sin \i 



C" 



Example. 
i/= 3* 45n <? = FQuotient. 

sin 0.0654oJ 14.000 L214.O67 
13080 



C =z 



9200 
6540 

26000 
26160 

44000 
39240 

47600 
Then C = G" - C = 214.067 - 123.161 = 90.906 



Having thus found G by Table II. B = 



sin \I 



= 695.0 




Problem 23. 

Given tlie I, OBF= W 83', and the distance BB^ = 548.5 
= a. and i', GB'J/ = 10" 80, to find the B, GD and GD' to 
join the two lines BB and B'll with the reversed curve AGG. 
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i? = 



Formula, 
a 



tani/-j- laui/' 

Example. 

\T = T 21' tail 0.12899 
U' = 5" 15' tan 0.09189 

a = FResult. B = 
tan iZ-f tan U' = .22088 548.50 2483.24 
-I 441 76 L 

106740 
88352 

183880 
176704 

'''1760 
66264 

54960 
44176 

107840 




Problem 24. 

Given the B, ^D = 1661.0 and the B, AD' = 941.6 and 
the 22", GB" = 235 4, and the distance Aa and eC = 20 ft. = 
d, to join the two parallel curves Ae and aC with the re- 
versed curve A CG'. 

Required the J', AD'D'\ and the /", D'D"G', to determine 
the length of the curve A G, and the length of the curve GG'. 

Find all the sides of the triangle DD'B" by the following 
method: The distance 

D'D" = B + B' = 941.6 + 235.4 = 1177.0 = a, 
and 2>"i> = B i- d - B" = 1661.0 + 20. - 235.4 = 

1445.6 = b, 
and DD' = B + B = 1661.0 + 941.6 = 2602.6 = e. 

^^a + b + e) = 2612.6 = s. 



CURVE FORMULA AND PROBLEMS. 



25 



Then calculate /' and /" by the following formulae: 

To find /'. 

Formula. 



8in 



i/' =/^ 



> - a) (« - c) 



at 
306326 



-,(«-a)(8-c) 
= 14856.0000 

i6.02j 



122530408 



Eocample, 



Quotient = 
.0046865101 



210295920 128 
183795612 



1086 
1024 



265003080 
245060816 



1364 



6251 
5456 



199422640 
183795612 



13686 79501 



156270280 
15316301 0_ 
31072700 
30632602 

440oyaou 



To find /". 

Formula. 

. -„ sin I'c 
sin i = — I — 



Example. 



r = 7° 51' 

c = 



1445.6 



f- itesuii, 

sin il' = .0684 
L =3** 55' 30" 



/' =7° 51' 



sin 0.13658 
2602.6 

81948 
27316 
81948 
27316 



355.463108 
28912 



Result, sin F — 
.24589= 14n4'02' 



66343 

57824 

85191 
72280 

129110 
115648 

134628 
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FROG PROBLEMS. 



ABBREVIATIONS. 



2^ = Frog number. 
D = Degree of curve. 
= Chord, AC, 
F = Frog angle, BEO. 
L — Distance, JE. 



8 = Length of switchraiL 

Ji = Radius, AD. 

T = Tangent, BA, 

I = Intersection, FBC. 

Q = Gauge of track, JK, 




Problem 25. 

Given the frog measurements EN = 8.55 = a, and HO • 
0.95 = h, to find the frog number N, 

Fai'mtUa. Example. 

^ _ a b ="|a = rQuotient. JV = 

~ ^ O.95J8.55L9. 

8.55 



Problem 26. 

Given the frog measurements EN = 8.55 = a, and IIG •■ 
0.95 = b, to find the F, HEG. 



Formula. 

taniF=- 
a 



Example, 
a ='1 i5 = rQuotient, tan \F = 
8.55J0.4750L05555 = 3^0' 47" 



4275 
4750 
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Problem 27. 

Given the frog number N, = 9, to find Ibe F, IIEO, 
Foiinula. Kxample. 



, ,^ 0.50 N=n 

tan 1/7*=— -- 

^ 9J0. 



t Quotient, tan \F = 
.05555 = 8" 10' 4r 
45 

50 



Problem 28. 

Given the R, AD = 150.656, and the (?, •;X'= 4.708, and 
the A JE = 87.664. to find the F, HEO, 



tani<^= 



Foi*mula. 
L 



B-iG 



Example. 
i? - ^(7 =-| X = FQuotient, tan F =1 

I48.8O2J37.6640L.25397 = 14"* 15' 
296604 

800360 
741510 



588500 
444906^ 

1435940 
1334718 

1012220 
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Problem 29. 

Given the li, AD =z 150.656, and ihe F, UEG = W 16', to 
find the (7, .4(7. 

Formula. 
C = Ui sin ^F, 
Example. 
2E= 301.312 

li^=7°0r30" Bin 0.124035 

1506560 
903936 
1205248 
602624 
301312 



Product G = 37.373233920 



Problem 30. 

Given the F, II /£G = W 15'. and the iJ, AD = 150.656, 
and the G, JK - 4.708 to find the X, JE. 
Formula. 
L = {R- \G) tan F. 
Example. 
B'^\G= 148.302 

7^^=14" 15' ta n 0.25397 

1038114 
1334718 
444906 
741510 
296604 



Product L =z 37.66425894 



Problem 31. 

Given the G, JK = 4.708, and the frog number ^= 4, to 
find the L, JE. 

Foi-mula, Example. 

L = %GN, 2G = 9.416 

N= 4 

Product L = 37.664 
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Problem 32. 

Given the X, JE = 37.664 to find the length of the switch- 

Formula, Example. 

L "] ^ = FQuotient. 8 = 

8.36J37.664L1I.209 



S = 7 



406 
336 

704 
672 



3200 
The above formula is for a gauge of 4.708; for a three-foot 

gauge. S = ^ 



TO FIND THE TANGENT OR RADIUS. 

To find the T, BA or BG, or the iJ, AD. The F, EEG = 
FBG = /. Then by Table 1. T= B tan \I, and by Table 
II. ^=rcoti/. 




-^ 



Problem 33. 

Given the B, AD = 762.696, and the G, e7X'= 4.708. to 
find the 2^, G/CJIot the middle frog in a three-throw switch. 

Formula. ^^ 

G ,^^^:-- >-^ 



vers ^F = 



2{B + iG) 






^ 
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Example, 



2{B -{- \Q) =r\ G z=z rQuotient, vers \F=^ 
L708oL.003076 = r29'45" 



1580. 



1J4/ 



45903 

117700 
107107 

105930 



Given the B, AD = 763.6 
to find the distance AE = I 

FarmtUa, 



Problem 34. 

1, and the F, HEG = 8^* 59* 80", 



Ii = 



Product I = 



Z = i? tan iF 
Example, 

762.696 
^45" ta n 0.078628 

6101568 
1525393 
4576176 
6101568 
5338872 

69.969261088 




Problem 35. 

To find the frog angle when the main track is curving in the 
same direction as the proposed turnout. 

Given the curve of the main track, AF — 5°, and the curve 
of the turnout AL — 9" 30'. Subtracting the lesser curve from 
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the greater, we have a departure of 4*80'. with a relative 
radius of 1373.57 = R, 

Then given B = 1278.57, and the G, JK = 4.708, to find 
the F, HEG. 

Formula. 

vers 2?* = 



0, 



B -\-\Q=-l O =: rQuotient, vers F = 
I375.924J 4.708000 Looses = 4" 55' 



3827772 

8802280 
7655544 

11467360 



Problem 36. 

Given the B, AH = 603.805. and the R, AD = 1146.28, and 
the F, HEG = 4*55', and the G, JK = 4.708, to find the 
chord ^(7= (7. 

By the following method solve the required parts of the 
triangle JS^Di)': 
The distance 

DD' z=R ^B = 1146.28 - 603.805 = 542.475 = a. 
The distance 

BE = B + iG = 603.805 + 2.354 = 606.159 = b. 
To find the angle EBD' = /'. 
Fojfnula, Example. 

. r, b sin F b=z 606.159 

sin ^ = — - — F= 4' 55' si n 0.08571 

606159 
4243118 
3030795 
4849272 



642.475 



51.95388789 
4882275 



Result, sin /' = 
.09577 = 5°29'44" 



3131137 
2712375 

4187628 
3797325 
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Then tbe angle ADC = I' + F = 5''2Q' 44" + 4" 55' = 
10" 34' 44" = Z 
By Table VI. C = 2Ji sin i/ = 109.58. 




Problem 37. 

To locate a frog when the main track is curving in a direc- 
tion opposite to that of the proposed turnout. 

Given the curve of the main track AF =. 3°, and the curve 
of the proposed turnout AL = 9°, and the O, JK = 4.708 

Adding the lesser curve to the greater, we have a* departure 
of 12° with a relative radius of 478.339 = E, 
To find the F, HEQ, 

F&i'mula. 
G 



vers. F = 



J. 



J^ + W 
Example. 



480.693J 4.708000 L. 00979 = 8' 01' 30" 
4326237 

3817630 
3364851 

4527790 
4326237 

2015530 

Then relatively the angle CD' A = 6° 01' 08" = 7. 
Then, given the E, AD' = 637.275, and the /, AD'G=Q° 
01' 08", to find the chord AC= C. 
By Table VI. C = 2B sin il = 66.91 
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TABLE IX. 
RIGHT TKIANGLE3. 




TO FIND A, 



TO FIND B. 



OIYEN. 


PORMULJS. 


GIVKN. 


FORMULJB. 


6,C 

6, a 


tan4 = ^ 
sin^=-^ 


C,6 

c, a 


cot ^ = ? 
C08^ = - 

a 



6,c 



cot 5 = - 
c 

cos P = - 
a 




tanf : 



TO FIND a. 



^,6 


6 

^ = sin ^ 

^ = cos ^ 


B,h 
B,c 


"■"sin 5 



TO FIND b. 



A,c 
A, a 



b = c tan A 
b = asinA 



B,a 
B,c 



b — a cos B 
b = c cot B 



TO FIND c. 



A, a 



c — a cos -4 
c = 6 cot -4 



B,6 



c = a sin B 
c — b tan £ 
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TABLE X. 
OBLIQUE TRIANGLES. 




TO FIND a, 6, c. 


TO FIND A, B, a 


GIVEN. 


PORMULJB. 


GIVEN. 


PORMUKK. 


A,b,C 
A,B,c 
A,B,h 


h»\nC 

Bin A 
. c sin 4 

Bin^ 
^ _6slnfi 

sin^l 


a,6, C 
^, a, 6 


^^^_CRin4 

8inC=?-^*"-^ 
6 



TO FIND A, B, C, 

« = Ka + & + c). 



a, c, « 
a, 6, & 



FORMULA 



BinM = |A^^i^^^ 
sin ^B = /(^-«)(«-b) 

y 6c 
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TABLE XI. 
LONG CHORDS, DEFLECTIONS, AND ORDINATES. 



^ 


Long Chords. 


Deflec- 
tions. 


Obdi- 

NATBS. 


1 


800 

ft. 


300 
ft. 


400 
ft. 


600 
ft. 


600 
ft. 


700 
ft. 


Si 


1- 


85. 


50. 


1« 


199.993 


299.970 


399.924 


499.848 


599.133 


699.574 


.873 


1.745 


.164 


.218 


»<» 


199.970 


299.878 


390.695 


499.891 


598.934 


698.295 


1.745 


3.490 


.827 


.436 


3« 


199.931 


299.726 


399.315 


498.680 


597.604 


696.168 


2.618 


5.235 


.491 


.655 


4« 


199.878 


299.513 


398.782 


497.566 


595 744 


693.196 


8.490 


6.980 


.655 


.878 


5« 


199.810 


299.239 


398.099 


496.201 


593.358 


689.386 


4.362 


8.724 


.818 


1.091 


6° 


199.726 


298.904 


397.264 


494.534 


590.449 


684.745 


5.234 


10.467 


.982 


1.309 


70 


199.627 


298.509 


396.278 


492.568 


587.021 


679.285 


6.105 


12.210 


1.146 


1.528 


8° 


199.513 


298.054 


395.142 


490.306 


583.081 


673.015 


6.976 


13.951 


1.310 


1.746 


9° 


199.383 


297.538 


393.857 


437.749 


578.633 


665.950 


7.846 


15.692 


1.474 


1.965 


100 


199.239 


296.962 


392.424 


484.900 


573.686 


658.105 


8.716 


17.431 


1.638 


2.183 


!!• 


199.079 


296.325 


390.843 


481.762 


568.245 


649.496 


9.585 


19.169 


1.802 


2.402 


18° 


198.904 


295.629 


389.116 


478.888 


562.321 


640.142 


10.453 


20.906 


1.967 


2.620 


13° 


198.714 


294.874 


387.243 


474.633 


555.921 


630.062 


11.320 


22.641 


2.131 


2.839 


140 


198.509 


294.059 


385.225 


470.649 


549.056 


619 27812.187 


24.874 


2.296 


3.058 


15° 


198.289 


293.185 


383.065 


466.390 


541.736 


607.81213.053 


26.105 


2.461 


8.277 


16» 


198 054 


292.252 


380.763 


461.862 


533 972 


595.688.13.917 


27.835 


2.625 


3,496 


17° 


197.803 


291.261 


378.320 


457.069 


525.776 


582.933 14.781 


29.562 


2.791 


3.716 


18° 


197.538 


290.211 


375.739 


452.015 


517.160 


569.57115.643 


31.287 


2.956 


3.935 


19° 


197.256 


289.104 


373.021 


446.706 


508.139 


555.63416.505 


33.010 


3.121 


4.155 


80° 


196.962 


287.939 


370.167 


44J.147 


498.724 


541.147 


17.365 


34.730 


3.287 


4.374 
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TABLE Xn. 
RADH. 



« 0° ] l" go I 3«» I 4« I 6° 6° 7« 8» 9* 

•'"• Onnre. Ourve. Onnre. Ounre. Ourve. Ourve. Ourve. Ovixve. Ourve. Curve. 



343775. 
171887. 
1145ft!j. 
85943.7 
68754.9 
57295.8 
49110.7 
42971.8 
38197.2 

34377. 
31252. 
28647. 
26444. 
24555. 
22918. 
21185. 
20222. 
19098. 
18093. 

17188.8 
16370.2 
15626.1 
14946.7 
14323.6 
18751.0 
13222.1 
12732.4 
12277.7 
11&54.8 



5729.1 
5635.' 
5544 i 
5456.1 
5371.1 



1. 152644. 
.98 2624. 
1.742604. 
1.33,2584. 
». 69 2565. 
1.75 2546. 
L 44 2527. 
1. 702509. 
r.46l2491. 
I.67j2473. 

'.28'3455.'; 
1.23 2438.5 
1. 4712421.] 
.96,2404.] 
►.66 2387.i 
1.5112371. ( 
.49 2354. i 
.5412338.^ 
1.54 2322.1 
I.74i2307.{ 



! 

681809. 
39 1800. 
51 1790. 
93 1781. 
65 1772. 
64 1763. 
92 1754. 
47 1745 
291736. 
37 1727. 



3819. 
3777, 
3786, 
3696 
3667 



473. < 
7314.^ 

102.( 
7015.1 



85,2276. < 
79 2261. ( 
61i2247.< 
29 2232^ 
80,2218.( 
1.10;2203.J 
4. 19, 2189. i 
8.02,2175.1 
2.59|2162.J 

7.87;2148. 
3.83 2135 
0.46 2122. 
7.74,2109. 
5.65!2096 
4.172083. 
3.2912071. 
2.98 2058. 
3.28,2046. 
4.03 2034. 

5.36 2022. 
7.20'2010. 
9 5.51998. 
2.391987. 
5.711975. 
9.481964. 
?.71 1953. 
S 39 1942. 
5.491981 
9.01 1920. 



79 1562. 
44ir>55. 
26 1548. 
24 1641. 
39 15:34. 
68 1528. 
13; 1521. 
73 1514. 
48 1508. 
37il501. 

411494. 
59ll488. 
90 1482. 
35 1475, 
93 1469. 
64 1463, 
481456 
44 1450 
53 1444 
75 1438 



571375. 
10 1369 
731364 
451369 
27 1353 

18 1348. 

19 1343. 
26 1^37, 
48 13:32. 
75 1327. 

9.12!l322.l 
0.561317.' 
2.101312.- 
3.721307.- 
5.42; 1302.1 
7.201297.J 
9.061292.^ 
1.001287.1 
3.01 1283. ( 
5.11 1278. i 

7.28|l273 
9.52 1268 
1.841264. 
4.22 1259. 
6.681254. 
9.21 12.50. 
1.81 1245. 
4.48 1241. 
7.21 1236. 
0.01 1232. 

88'l228. 
81 l;ii23, 
801219. 
861215. 
98,1210. 
16ll206. 
401202. 
70;il08, 
061194. 
481189. 

9V1186. 
48,1181 
07 1177 
7111173, 
41 1169 
161165 
96 1161 
81 1157 
721153 
681160 



!.91 



955. J 
952.^ 
950. ( 
947.^ 
944. ( 
942. S 

939 •; 

937.1 
934.( 
932.( 



IIOO.J 

1105.^ 

1102.1 

1098.^ 

1095.5 

4511091.^ 

16;i088.1 

65:1084.1 

771081.- 

63 1078.( 



57 



907.1 
905.] 



1042.: 



10:35.87 

ia32.76 

1029.6: 

1026.60 

89:1023.55 

40,1020.51 

94 1017.49 

51 1 1014.50 

111011.51 
74 1008.55 
401005. 60 
30;i002.6' 
82 999.76! 
57] 996. 86' 
36;993.988 
17 991.126 
01:988.280 
88i9a5.451 

78'982. 
71979. 
66 977. 

65 974. 

66 971. 
70 968. 
,76 966. 
,85 968 
97 960. 
.11958. 



025 



900. J 
898. ( 
895.^ 



H88.^ 
886.' 
884.J 



946 
1.693 
■451 
.221 
I 002 
1.795 



859.1 
857.: 
855. ( 
853 { 
851.- 



i.l48 
t.080 
.021 

1.972 

1.933 

831.904 



781.840 
780.069 
778.307 
'76.552 
'74.806 
773.067 
71.3:36 
'69.613 
767.897 
'66.190 



291 
.810 
335 
865 
402 
945 
493 
018 
609 

175 
748 
;326 
910 
499 
095 



1.914 
1.532 

156 
785 
419 
059 
704 
854 
010 
671 
338 
008 



666. 
665. 
664. 
663. 

661. 

660. 

659. 

657. 

656 

655. 

654. 
01! 652. 
129 651. 
664 650. 

005 649. 
454 648. 
909 646. 
870' 645. 
838,644. 
312 648. 
793^642. 
280 640. 
774 689 
.273 638 



056 

748 
.446 
148 
856 
568 
286 
008 

736 
468 
20: 
94: 
694 
446 
202 
963 
,729 
,499 



637.275 
636.099 
684.928 
3.761 
2.599 
631.440 
630.286 
629.186 
627.991 
626.849 

625.712 
624.579 
623.460 
622.325 
621.203 

618!9?4 
617.865 
616.760 
615.660 

614.663 
613.470 
612.380 
611.295 
610.214 
609.136 
608.062 
606.992 
606.926 
604. 8W 

603.805 
602.760 
601.698 
600.651 
599.607 
598.567 
597.530 
596.497 
595.467 
594.441 

593.419 
592.400 
591.884 
590.372 
589.:364 
588 359 
587.357 
586.359 
585.364 
584.373 

588.385 
582.400 
581.419 
580.441 
579.466 
578.494 
577.526 
576.661 
575.599 
574.641 
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5T3.tf86 

572.784 

571.784 

570. r 

569.896 

568.957 

568.030 

567.087 

566.156 

565.229 



10° 

Otirve. 



11° 

Ounre. 



521. 6n 
520.885 
6-^.100 
219.818 
518.539 
517.761 
516.966 
516.214 
515.443 
514.675 



l«o 

Onrve 



13 

Onrve. 



478.339 441.084 



477.678 
477.018 
476 861 
475.705 
475.052 
474.400 
478.750 



441.120 
440.559 
439.909 
439.440 
488.882 
438.826 
437.772 
473.102f437.219 
472.456 486.667 



909 471. 
146 471. 
885 470. 



638 .510. 
729 510. 
509 



810 436.11 
167 435 568 
526 435.020 
887.434.474 
249 433 929 
613.433.385 
978 432.844 
346 432.800] 
715 431.764 
086,431.226 



14° 

Onrre. 



410.275 
409 790 
409.806 
408.823 
408.841 
407.860 
407.380 
406.902 
406.424 
405.948 

405.473 
404.998 
404.526 
404.05.5 
4a3.583' 
408.1141 
402.645 
402.178 
401.712 
401.246 



16° 



16° 



17° 



Onnre. Ounre. Ounre. 



:«3 



0651359. 
.64.' 358. 
.220 858. 



799 



380.961 



876 465. 
635 464. 
464. 
159 



438 499 
575498 
714 497 
856 496 
001496 
148 495 
298 494 



425 
692 
962 
233 

507 
783 

001 
.342 
624 
908 



451 
606 
764 

924 

088 
258 
422 
593 
767 
943 
120 
303 
1.487 

678 
862 
053 
247 
443 
642 
84:5 
046 
252 
.461 



491 

491. 

490 



.195 456 

774455. 
455. 
4.54. 
453. 

458. 
452. 
452, 
451. 
450. 
450. 
449. 
449. 
448. 
447. 



494.068 
493.361 
492.657 



459'430 
a33,480 
209 429 
5861429 
966 428 
347 428 
729427 
114426 
.500 426 
887 425, 

276'425 
667 424 
000 424 
454 423 
850,423 
24' 

646 422 
047 421 
449 421 
853420 

259'420, 
664 419, 
073,419, 
482 418, 
894418 
807417. 
722 417. 



690 
154 
620 
.088 
.557 
026 
498 
971 
445 
920 



380 
380 

:m. 

379 

3^. 
378. 
3ffl. 
377, 
377, 
1376 
376 
876, 
375 
1375, 



543 &57 
12.5'356 
7091356, 
294 855 

88o!355, 
466 855 
0541354 
642^51 



265 838 
898 337 
528 337 
158 837 
784 336.962 
415 336 
048 330 
681835 
315335 
950 385 



1.273 
.945 
.616 



1.810 
.965 



18° 

Onrre. 



319.628 
319.830 
819.087 
818.745 
818.458 
318.162 
317.871 
317.581 
660,817.292 
387817.008 



399 



782 374. 
319I374. 



394 



874 
354 
SM 
.310 

.799I393 
283|398 
769|393 
2.56 392 
7431.392 



786 851 
381351. 
977 351. 
575 350. 



200.370. 
.747 370. 
296 369. 
841 369, 
396 369 
948 368. 
.501 368. 
054!368 
609 367. 
.1651367. 



418346 
0271:^46 
637 345 
248 345 



051 447. 
372 446 
694 446. 
018445. 
344445. 
671444. 
.001443. 
.83:^448 
.666 442 
.001442 



391.280 
390.838 
390.398 
389.959 
389.521 
195'389.084 
388.64' 
:S88.212 
:387.778 



.585 885. 
222 334. 
a59 884. 
496 884. 
135 388 
774 838 
414 333. 
054 332. 
696 382. 
338.332. 

981331. 
625 1. 331. 
269 881. 
914^30. 
560 330. 
207 330. 
854329. 
502 329. 
150 329, 
800 328. 

45o'328. 
101 828. 
752 328. 
405,327. 
057,327. 
711 327. 
365 326. 
021 326 
676 3-.'6. 
333 325. 



013I8I6.715 
691816.427 
.869'816.189 299 
0481815.868 
W7|316.566 
407 815.281 
068 314.993 
769 314.71 
451 314 426 
133,314.148 



:'XX).838 
.300.074 
816 
299.560 
299.308 
299.046 
298.789 
'296.583 
298 278 
298.023 



391 .7221366.859 344.990 825. 
366.472 3M. 647,325 
866. 085'344. 306324. 
365. 691 348. 965 324. 
365.315 343.62.5 324. 



192 



395 415. 
818414. 
241414. 
666413. 
093413. 
.521412. 
951412. 
382 411. 
814411, 
,»48410 



364.931 
364 547 
.364.165 



363.402 



194 .387. 
697 :m. 
2011386. 
706 :»6. 
212385 
720:385, 
229.384 
739.384 
250 383 



022 341, 
643 341 
264:340 
887340 
510 340 
1:^4.3:59 
7.58 3:» 
3841.3:^9 
010 3.38 



.361 
.301 

:m 

.360 

mo 

:359. 637,3:38.603 



.,« 



324 



816318. 
500313. 
,184,313. 
869 313. 
,.^55;812. 
,241 312. 
928312. 
615311. 
.303 311. 
,991311. 

68<i :S11 
370 310. 
061 310. 
751 '310. 
443 309. 
ia5 309 
828,309. 
,5211309. 
215308. 
909 308. 

.604'303 
530 308. 
996 307. 
,692 307. 
,390,307. 
.088 306. 
786 306. 
4&5 306. 
1841306. 
885 305. 

585'305 
237:305. 
989 305. 
6911304 
:394.304. 
097 304. 
801 304. 
506:303. 
21i;.303 
916 303. 



19° 

Onnre. 

30^^ 
:302.680 
302.417 
302.155 
801.893 
301.682 
801.371 
801.111 
300.851 
300.592 



297.768 
297.514 
297.260 
297.007 
55 
296.502 
296.260 
295.999 
295.748 
295.497 

295.247 
294 996 
294.748 
294.500 
294 251 
294.008 
298 766 
298.509 
298.262 
293.015 

'292.770 
292.524 
292.279 
292.034 
291.790 
291.546 
291.303 
291.000 
290.818 
290.575 

290.334 
290.09*^ 
280.851 
289.611 

289. sn 

289.131 
288.89iS 
288.653 
288.414 
288.176 
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TABIiE Xm. 
GRADES. 



Grade 


Rise 


Grade 


Rise 


Grade 


Rise 


Grade 


Rise 


l(S7t. 


MUe. 


i^k 


per 
Mile. 


mk 


^l 


l(SYt. 


^l. 


.05 


2.640 


.59 


31.152 


1.18 


69 664 


1.67 


88.176 


.06 


8.168 


.60 


31.680 


1.14 


60.192 


1.68 


88.704 


.07 


8.696 


.61 


32.208 


1.15 


60.?20 


1.69 


89.232 


.08 


4.224 


.62 


32.736 


1.16 


61.248 


1.70 


89.760 


.09 


4.752 


.63 


33.264 


1 17 


61.776 


1.71 


90.288 


.10 


5.280 


.64 


as 792 


1.18 


62.304 


1.72 


90.816 


.11 


5.808 


.65 


84.320 


1.19 


62.832 


1.73 


91.344 


.12 


6.3:i8 


.66 


34.848 


1.20 


63.360 


1.74 


91.872 


.13 


6.864 


.67 


35.876 


1.21 


6:^888 


1.76 


92.400 


.14 


7.392 


.68 


35.904 


1.22 


64.416 


1.76 


92.928 


.15 


7.920 


.69 


86.4:i2 


1.23 


64.944 


1.77 


93.456 


.10 


8.448 


.70 


36.960 


1 24 


65.472 


1 78 


93.984 


.17 


8.976 


.71 


37.488 


1.25 


60.000 


1.79 


94.512 


.18 


9.504 


.72 


38.016 


1.26 


66 528 


1.80 


95.040 


.19 


10 032 


.73 


88.. 544 


1.27 


07.056 


1.81 


95.568 


.20 


10 560 ' 


.74 


39 072 


1.28 


67.584 


1.82 


96 096 


.21 


11.088 i 


.75 


39.600 


1.29 


68.112 


1.83 


96 624 


.22 


11.616 , 


.70 


40.128 


1.30 


68.640 


1.84 


97.1.52 


.23 


12.144 ! 


.77 


40.656 


1 31 


69 168 


1 So 


97.680 


.24 


12.672 


.78 


41.184 


1 32 


69.696 


1.86 


98.208 


.25 


13 200 : 


.79 


41.712 


1 33 


70.224 


i.8r 


98.736 


.26 


13.728 j 


.80 


42.240 


1.34 


70.752 


1.88 


99.264 


.27 


14 256 1 


.81 


42.768 


1 35 


71.280 


1.89 


99.792 


.28 


14.784 ; 


.82 


43.296 


1.86 


71.808 


1.90 


100.320 


.29 


15.312 ! 


.8:^ 


43.824 


1.37 


72.3:33 


1.91 


100.848 


.30 


15.840 1 


.84 


H.S52 


1 38 


72.864 


1.92 


101.876 


.81 


16.368 1 


.85 


44.880 


1.39 


73.392 


1.93 


101.904 


.32 


16 896 


.86 


45.408 


1.40 


73.92) 


1.94 


102.432 


.33 


17.424 


.87 


45.936 


1.41 


74.448 


1.95 


102.960 


.34 


17.952 


.88 


46.464 


1.42 


74.976 


1.96 


103.488 


.35 


18.480 1 


.89 


46.992 


1.43 


75.504 


1.97 


104.016 


,m 


19.008 ' 


.90 


47.520 


1.44 


76.032 


1 98 


104.644 


.37 


19.536 


.91 


48.048 


1.45 


76.560 


1.99 


105.072 


.38 


20.064 


.92 


48.576 


1.46 


77.088 


2 oa 


105.600 


.39 


20.592 


.93 


49.104 


1.47 


77.616 


2.10 


110.880 


.40 


21.120 


.94 


49.632 


1.48 


78.144 


2.20 


116.160 


.41 


21.648 


.95 


50.160 


1.49 


78.672 


2.30 


121.440 


.42 


22 176 


.96 


50.688 


1.50 


79 200 


2.40 


126.720 


.43 


22.704 


.97 


51.216 


1.51 


79.728 


2.50 


132 000 


.44 


2:^.232 


.98 


51.744 


1.52 


80.256 


2.60 


137.280 


.45 


23.760 


.99 


52.272 


1.53 


80 784 


2.70 


142.. 560 


.46 


24.s»88 


1.00 


52.800 


1.54 


81.312 


280 


147.840 


.47 


24.816 


1.01 


53.328 


1.55 


81.840 


2.90 


153 120 


.48 


25.344 


1.02 


53.856 


1.56 


82.368 


3.00 


158.400 


.49 


25 872 


1.03 


54.384 


1.57 


82.896 


3.10 


163. 6S0 


.50 


26.400 


1.04 


54.912 


1.58 


8:i.424 


3.20 


168.960 


.51 


26.928 


1.05 


55.440 


1 59 


83.952 


3.30 


174.240 


.52 


27.456 


1.06 


55.968 


1.60 


84.480 


3.40 


179.520 


.53 


27.984 


1.07 


56.496 


1.61 


a5.008 


3.50 


184.800 


.54 


28.512 


1.08 


67.024 


1.62 


B6.rm 


3.60 


190. OSO 


.65 


29.040 


1.09 


57.5.52 


1 63 


86 064 


8.70 


195.360 


.56 


29.568 


1.10 


58.C80 


1.64 


86 592 


3.80 


200.640 


.57 


30.096 


1 11 


58.608 


1.65 


87.120 


8.90 


205.920 


.58 


80.624 


1.12 


59.136 


1.66 


87.648 


4.00 


211.200 
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MmuTES Expressed in Decimals. 
In the third column, under the Leading of " 1** Curve, Arc/* 
will be found the minutes given in the first column under 
**0°," expressed in decimals of a degree, by simply putting 
the decimal point two places to the left. For example: 
6' = .10 and 54' = .90 
Proof: 6' + 54' = l^ and .10 + .90 = 1.00 = l^ 
In like maimer all arcs to a one degree curve are expressions 
of their intersections decimally. 



TO FIND THE TANGENT. 

Given the /, FBC = 42** 38', and the degree of curve AC = 
5", to find the T, BA and DC. 

Find the number corresponding to the number of whole 
degrees in the given /, at the top of the left or right hand 
column, after which descend the column until the correspond- 
ing minutes in the given / is reached, then on the same line 
to the right or left under the heading ** 5° Curve, Tan.," will 
be found the required T = 447.301 



Problem 38. 

Given the /, FBC = 24" 50', and the degree of curve AC =z 
4° 12', to find the 2\ BA and BC 
Select the tan. to the given / from the curve column corre- 



CURVE FOBMUL^ AND PROBLEMS. 41 

BpoiidiDg to the number of whole degrees in the given curve. 
Multiply this by the number of wLole degrees in the givcu 
curve, and divide the product by the given curve expressed 
decimally. 

Example. 
J= 24° 50'. 4" Curve, Tan. = 315.435 
Number of whole degrees = 4 

^rResult, r = 



Given curve = 4° 13' = 430 



1261.'r40 
1260 



[).41 



1740 
1680 

600 



TO FIND THE ARC. 

Given the J, FBG = 56° 40', and the degree of curve AG = 
9°, to find the A, AfabcC. 

Find the number corresponding to the number of whole de- 
grees in the given J at the top of the left or right hand column, 
after which descend the column until the corresponding 
minutes in the given / is reached, then on the same line to the 
right or left under the heading ** 9° Curve, Arc" will be found 
the required A = 629.680 



Problem 39. 

Given the 7, FBG = 96° 18', and the degree of curve AG = 
2° 15', to find the A, AfahcG. 

To the number of whole degrees in the given / affix the 
fractional part expressed decimally; also to the number of 
whole degrees in the given curve affix the fractional part ex- 
pressed decimally, and divide the former by the latter. The 
quotient will be the required A. 

Example. 
Given curve =n J= 96° 18' =rQuotient, A = 



curve =n 
5' = 2.25J 



3° 15' = 2.25 J 96.30 L43.80 = 4280 ft. 
900 

680 
450 

1800 
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TO FIND THE SUB DEFLECTION. 

Given the c, J/ = ^ ft-» and the degree of curve -4C = 5°, 
to find the d, BAf. 

Take half the given c = 45, and find the number correspond- 
ing to it in the column headed " 6** Curve, Arc." Then in the 
upper right or left hand corner of the table will be found the 
degrees, beneath which on a line with the corresponding num- 
ber will be found the minutes of the required d, 

Thusthee?, PJ/=3''15'. 



Problem 40. 

Given the C, Af = 60 ft., and the degree of curve ^(7=4° 
80', to find the d, BAf, 

Multiply the degree of the given curve expressed decimally 
by half the given c, and find the number corresponding to it 
in the column headed "1" Curve, Arc." Then in the top 
right or left hand corner of the table will be found the degrees 
beneath which on a line with the corresponding number will 
be found the minutes of the required d. 



Given curve = 4" 30' = 4.5 
ic = 30 

Product 135.0 = r 21' = d. 



TO FIND THE INTERSECTION. 

GIVEN THE CURVE AND AKC. 

Given the degree of the curve AC — W, and the A, AfahcC 
= 485.000, to find the /, FBG, 

Find the number corresponding to the given A in the 
column headed "10" Curve, Arc." Then in the upper right 
or left hand corner of the table will be found the degrees, be- 
neath which on a line with the corresponding number will be 
found the minutes of the required I =48° 30'. 



CUKVE FOKMULiE AND PROBLEMS. 43 

GIVEN THE CURVE AND TANGENT. 

Given the degree of the curve AG = T, aud Uie T, BA and 
BG = 171.601, to flud the /, FBG, 

Fiud the number correspoudiug to the given Tin the column 
headed **T Curve, Tan." Tlien in the upper right or left 
hand corner of the table will be found the degrees, beneath 
which on a line witL the corresponding number will be found 
the minutes of the required 1 = 23'' 40'. 



TO FIND THE DEGREE OP CURVE. 

GtVEN THE INTEK8ECTI0N AND TANGENT. 

Given the /, FBG^ %T 33', and the T, BA aud BG= 195.03, 
to find the degree of the curve AG, 

Fiud .the number corresponding to the number of whole 
degrees in the given / at the top of the left or right hand 
column, after which descend the column until the correspond- 
ing minutes in the given / is reached; then on the same 'line 
to the right or left seek a number under the heading *'Tan.'* 
corresponding to the given T; at the top of the column in which 
the corresponding numl)er is found will be found the required 
degree of curve = 10°. 

GIVEN THE INTERSECTION AND ARC. 

Given the /, FBG = 4:V 18', and the A, AfabcG= 528.750, 
to find the degree of the curve AG. 

Find the number corresponding to the number of whole 
degrees in the given /at the top of the left or right hand col- 
umn, after which descend the column until the corresponding 
minutes in the given lis reached; then on the same line to the 
right or left seek a number under the heading ** Arc" corre- 
sponding to the given A ; at the top of the column in which 
the corresponding number is found will be found the required 
degree of curve = 8'. 



TABT.-P. XIV. 

ACTUAL TANGENTS, AND ARCS EXPRESSED IN CHORDS OF 

100 FEET FOR EVERY MINUTE OF INTERSECTION, 

FROM 0« TO 90O, FROM A 1° CURVE TO 

A 10« CURVE, mCLUSIVK. 



TABLE XIV. — ^ACrrUAL TANGENTS, ETC. 



©• 


I* Carve. 


2» Cnrve. 


3® Curve. 


4« Curve. 


50 Curve. 


M. 


Tan. 


Are. 


Tan. 


Arc. 


Tan. 


Arc. 


Tan. 


Arc. 


Tan. 


Arc. 


1 


.830799 


1.66667 


.415415 


.888888 


.276962 


.655666 


.207740 


.416667 


.166211 


.888888 


2 


1.66160 


3.88833 


.830830 


1.66667 


.663988 


1.11111 


.415480 


.838888 


.332421 


.666667 


3 


2.49240 


5.00000 


1.24624 


2.60000 


.830885 


1.66667 


.628220 


1.25000 


.498632 


1.00000 


4 


3.32320 


6.66667 


1.66166 


3.88383 


1.10785 


2.22222.830960 


1.66667 


.664842 


1 .83:t.38 


5 


4.15400 


8.83333 


2.07707 


4.16667 


1.88481 


2.77778 1 <13870 


2.08338 


.881053 


1.66667 


6 


4.98480 


10.0000 


2.49^9 


6.00000 


1.66177 


8 838831.24644 


2.50000 


.997264 




7 


5.81559 


11.6667 


2.90790 


6.88:«3 


1.98878 


3.888891.45418 


2.91667 


1.16347 


2.83:13:1 


8 


6.64639 


13.8:«:i 


3.82ri:i2 


6.66667 


2.21569 


4.44444,1.661962 


3.33388 


l.ai»68 


2.66667 


9 


7.47719 


15.0000 


3.73873 


7.60000 


2.49266 


5.000001.86966 


3.75000 


1.49690 


8.00000 


10 


8.30799 


16.6667 


4.15415 


8.88833 


2.76962 


5.65556 2 07740 


4.16667 


1.66211 


3.83338 


11 


9.16744 


18. 83:53 


4.58389 


9.16667 


8.«i613 


6.111112.29230 


4.68338 


1.88406 


8.66667 


12 


10.0269 


20.0000 


5.01363 


10.0000 


3.34264 


6.66667 2.60721 


5.00000 


2.00599 


4.00000 


13 


10.8577 


21.6667 


5.42904 


10.8383 


8.61960 


7.222222.71495 


5.41667 


2.17220 


4.83333 


it 


11.6885 


23.8333 


5.84446 


11.6667 


8.89656 


7.77778 2.92269 


5 8S888 


2.83841 


4.66667 


12 5198 


26.0000 


6.2.5987 


12.6000 


4.17852 


8.833;i:i'8. 18048 


6.26000 


2.50462 


5.00000 


16 


13,8501 


26.6667 


6.67529 


18.8:133 


4.45049 


8.88889 3.38817 


6.66667 


2.67088 


6.33:1.33 


17 


14.1809 


28.3:«3 


7.09070 


14.1667 


4 72745 


9.44444 8.64591 


7.08338 


2.83704 


5 66667 


18 


15.0117 


30.0000 


7.50612 


15.0000 


6.00441 


10.0000 3 75:165 


7.50000 


3.00326 


6.00000 


19 


15.8425 


31.6667 


7.92153 


16.8338 


6.28137 


10.5556:3.96139 


7.91667 


8.16946 


6.33333 


20 


16.6733 


83.8883 


8.33695 


16.6667 


5.56833 


11.11114.16918 


8.33383 


8.88567 


6.66667 


21 


17.5041 


35.0000 


8.75286 


17.6000 


6.83529 


11.6667'4.87687 


8.76000 


8.60189 


7.00000 


22 


18.3319 


36.6667 


9.16778 


18.8333 


6.11226 


12.^22 4. .58461 


9.16667 


3.66810 


7.83333 


23 


19.1657 


38.333:^ 


9.58:319 


19.1667 


6.38922 


12.7778,4.792:15 


9.58333 


3.83431 


7.66667 


24 


19.9965 


40.0000 


9.99861 


30.0000 


6.66618 


13.33:13 5 00009 


10.0000 


4.00052 


8.00000 


25 


20.8273 


41.666r 


10.4140 


20.a333 


6.94314 


13.8889:5.20783 


10.4167 


4.16678 


8.83333 


26 


21.6581 


43.83:« 


10.8294 


21.6667 


7.22010 


14. 4444'5. 41557 


10.8833 


4.88294 


8.66667 


27 


22.4889 


45.0000 


11.2449 


2-i.5000 


7.49706 


15.0000,5.62331 


11.8500 


4.49915 


9.00000 


28 


2:^.3197 


46.6667 


11.6603 


23.3:l3;l 


7.774a3 


15.5556 5. 8:11 a5 


11.6667 


4 66536 


9.33333 


29 


24.15a5 


48:«33 


12.0757 


24.1667 


8.05099 


16 nil 


6.0:1879 


12.0833 


4.83157 


9.66667 


30 


24.9813 


50.0000 


12.4911 


25.0000 


8.32795 


16.6667 


6.24653 


12.5000 


4.99778 


10.0000 


31 


25.8121 


51 6667 


12.9065 


25.8333 


8.60491 


17.2222 6.45427 


12 9167 


5.16399 


10.33:?3 


32 


26 6129 


53.*ii3 


13.3219 


26.6667 


8.88187 


17.7rr8 6 66201 


13.33:1:1 


5.3:1020 


10.6667 


33 


27.5023 


55.0000 


13.7517 


27.5»i00 


9.168:18 


18.8:ll:l 6.87691 


13.7500 


5.50214 


11.0000 


34 


28.3618 


56.6667 


14.1814 


28.33:1:1 


9.45490 


18.8889 7.09182 


14.1667 


5.67409 


11.83.33 


35 


29.1926 


58.2:m 


14.5968 


29.1667 


9.73186 


19.4444 7.29956 


14 5838 


5.84080 


11.6667 


36 


30.0834 


60.0000 


15.0122 


30.0000 


10.0088 


20.0000 7.60730 


15.0000 


6.00661 


12 0000 


37 


30.8542 


61.6667 


15.4276 


30.833:1 


10.2858 


20.5556 7.71504 


15.4167 


6.17272 


12.3333 


38 


31.6850 


63.3333 


15.8431 


31.6667 


10 5627 


21. 1111|7. 92278 


15.8333 


6 33893 


12.6667 


39 


:i2.5158 


65.0000 


16.2585 


32.5000 


10.8:197 


21.6667,8.13052 


16.2500 


6.50514 


13.0000 


40 


33.3466 


66.6667 


16.6739 


33.8333 


11.1167 


22.2222.8.33826 


16.6667 


6.6n35 


18.3333 


41 


34.1774 


68.8333 


17.0698 


34.1667 


11.3986 


22. 7778'8. 54600 


17.0883 


6.88756 


13.6667 


42 


35.0082 


70.0000 


17.5047 


35.0000 


11.6706 


2:1.333:18.75374 


17.. 5000 


7.00:177 


14.0000 


43 


;J5.8390 


71.6667 


17.9201 


:15.8333 


11 9476 


2:1.8889 8.96148 


17.9167 


7.16998 


14.3333 


44 


36.6698 


73 3:m 


18.3356 


36.6667 


12.2-i45 


24.4444 9.16922 


18.3:133 


7.83619 


14.6667 


45 


37.5006 


75.0000 


18.7510 


:17.6000 


12.5015 


25.0000 9.37»>96 


18.7500 


7.50240 


15.0000 


46 


38.3314 


76.6667 


19.1664 


38 8:133 


12.7784 


25.5556 9.58470 


19.1667 


7.66861 


15.3.333 


47 


39.1622 


78.333:1 


19.5818 


:19 1667 


13.0554 


26.1111,9.79244 


19.5883 


7.83482 


15.6667 


48 


:i9.9930 


80.0000 


19.9972 


40.0000 


13 3324 


26.6667110.0002 


20.0000 


8.00103 


16.0000 


49 


40.8238 


81.6667 


20 4126 


40.8:133 


13 6093 


•27.2222 10.2079 


20.4167 


8.16725 


16.3333 


50 


41.6546 


83.33:33 


20.8280 


41.6667 


13.8863 


27.7778 10.4157 


20.8333 


8.38346 


16.6667 


51 


42 4&54 


85.0000 


21.^435 


42.5000 


14.1632 


28.3383 10.6234 


21.2500 


849967 


17.0000 


52 43 8162 


86.6667 


21.6589 


43.38:13 


14.4402 


28.8889 10.8311 


21.6667 


8.66688 


17.8833 


53 '44.1470 


88.3:«3 


22.0743 


44 1667 


14.7172 


29 4444 11.0389 


22.0683 


8.a3209 


17 6667 


54 !44 9778 


90.0000 


22.4897 


45 0000 


14.9941 


30.0000 11.2466 


22.5000 


8.99830118.0000 


55 45.8372 91.6667 


22.9194 


45.8333 


15.2806 30.6556 11.4615 


22.9167 


9.17024118.8383 


56 '46. 6966,93. :«33 


2:1 .3492 


46.6667 


15.. 56721:11.1111 11 6764 


2:13:183 


9.34218 18.6667 


57 47.5274 95.0000 


2:1.7646 


47.5000 


15.8441131 6667 11.8842 


23.7.500 


9. 508:19! 19. 0000 


58 48.4582 96.6667 


24.1800 


48.33:13 


16.1211132.2222 12.0919 


24.1667 


9.67460119..3.S3S 


69 


49.1890 


98.83:i3 


2^4.51fe4 


49.1667 


16.3960 


.32.7778 


,13.2996 


24.58:33 


9.ft4081 


19.0667 
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TABLE XIV.— -ACTUAL TAKGENTS, ETC. 



6» Carre. 


7® Curve. 


8« Carre. 


9«> Conre. 


10<» Carve. 


a« 


Tan. 


Arc. 


Tan. 


Arc. 


Tan. 


Arc. 


Tan. 


Arc. 


Tan. 


Arc. 


M. 


.188529 


.27r?7« 


.118758 


.288095 


.103983 


208338 


.092404 


.185186 


.063185 


.166667 


1 


.277067 


.556556 


.287516 


.476190 


.207866 


.416667 


.184808 


.87(B70 


.166870 


.838888 


J3 


.415586 


.883833 


.356874 


.714285 


.811799 


.625000 


.277212 


.656556 


.249666 


.600000 


3 


.554115 


1.11111 


.475032 


.952380 


.415732 


.8333?)8 


869617 


.740741 


.882740 


.666667 


4 


.692643 


1.88889 


.593789 


1.19048 


.619666 


1 .04167 


.462081 


.925926 


.416925 




5 


.881172 


1.66667 


.712547 


1.42856 


.628599 


1.25000 


.654425 


1.11111 


.499110 


1.00000 


6 


.969701 


1.94444 


.831305 


1.66667 


.727532 


1.45833 


.646829 


1.29630 


.682295 


1.16667 


7 


1.10823 


2.22222 


.950063 


1.90476 


.831465 


1.66667 


.789283 


1.48148 


.666480 


1.33838 


8 


1.24676 


2.50000 


1.06882 


2.14286 


.985398 


1.87500 


.831637 


1.66667 


.748665 


1.50000 


9 


1.38529 


2.77778 


1.18758 


2.38095 


1.03933 


2.08333 


.924041 


1.85185 


.831861 


1.66667 


lO 


1.52859 


8.05556 


1.81043 


2.61905 


1.14685 


2.29167 


1.01963 


2.03704 


.917904 


1.88333 


11 


1.67190 




1.48329 


2.85714 


1.25487 


2.50000 


1.11522 


2.22222 


1.00396 


2.00000 


19 


1.81043 


8.61111 


1.55;»4 


3.09524 


1.86830 


2.70838 


1.20768 


2.40741 


1.08714 


2.16667 


13 


1.94895 


3.88889 


1.67080 


3.33338 


1.46228 


2.91667 


1.80003 


2.69259 


1.17038 


2.83888 


14 


2.08748 


4.16667 


1.78956 


3.57143 


1.56616 


8.12500 


1.30243 


2.WYY8 


1.25851 


2.50000 


15 


2.22601 


4.44444 


1.90832 


3.80952 


1.67010 




1.48484 


2.96296 


1.33670 


2.66667 


16 


2.36454 


4.72222 


2.02707 


4.04762 


1.77403 


3.54167 


1.57724 


3.14815 


1.41988 


2.83383 


17 


2.50307 


5.00000 


2.14583 


4.28556 


1.87796 


8.75000 


1.66966 


3.33333 


1.50307 


3.00000 


18 


2.64160 


6.27778 


2.26450 


4.52881 


1.98190 


3.95838 


1.76205 


3.51852 


1.68685 


3.16667 


19 


2.78018 


g. 55556 


2.88335 


4.70190 


2.06583 


4.16667 


1.86446 


3.70370 


1.66944 


3.83333 


80 


2.91866 


5.83333 


2.50211 


6.00000 


2.18976 


4.37500 


1.94686 


3.88889 


1.75262 


3.60000 


21 


3.05718 


6.11111 


2.62086 


5.23810 


2 29870 4.58883 


2.03926 


4.07407 


1.8:3581 


3.66667 


88 


3.19571 


6.38889 


2.73962 


5.47619 


2.89763 4.79167 


2.13167 
2.22407 


4.25926 


1.91899 


3.83333 


83 


3.33424 


6.66667 


2.85888 


5.71429 


2.50156 5.00000 


4.44444 


2.0Q218 


4.00000 


84 


3.47277 


6.»1444 


2.97714 


5.95288 


2.60550 5 20838 


2.31648 


4.62963 


2.08536 


4.16667 


86 


8.61130 


7.22222 


3.09590 


6.19M8 


2.70948 5.416*7 


2.40888 


4.81481 


2.16856 


4.88333 


86 


8.74983 


7.50000 


3.21465 


6.42856 


2.8138615.6S500 


2.50128 


5.00000 


2.25173 


4.50000 


87 


3.88836 


7.77778 


3.88341 


6.66667 


2.91729 


5.83333 


2.59369 


5.18518 


2.33492 


4.66667 


88 


4.02688 


8.05656 


8.45217 


6.90476 


8.02123 


6.04167 


2.68609 


5.37037 


2.41810 


4.83333 


89 


4.16541 


8.33333 


3.57093 


7.14286 


3.12516 


6.25000 


2.'! 7850 


5.55556 


2.50129 


6.00000 


30 


4.80894 


8.6I1I1 


8.68969 


7.88096 


3.22909 


6.45838 


2.87090 


5.74074 


2.58447 


5.16667 


31 


4.44247 


8.88889 


3.80844 


7.61905 


3.83308 


6.66667 


2.96831 


5.92593 


2.66766 


6.33888 


38 


4.68578 


9.16667 


3.93130 


7.86714 


3.44054 


6.8^00 


8.05890 


6.11111 


2.75871 


5..'5O00O 


33 


4.'W908 


9.44444 


4.05415 


8.09524 


3.54806 


7.08:«8 


3.15449 


6.29630 


2.83977 


5.66667 


34 


4.86761 


9.72222 


4.17291 


8.83388 


3.65199 


7.29167 


3.24689 


6.48148 


2.92296 


5.83838 


35 


5.00614 


10.0000 


4.29166 


8.57143 


8.75593 


7.60000 


8.33929 


6.66667 


3.00614 


6.0000G 


36 


5.14467 


10.2778 


4.41042 


8.80952 


8.85986 


7.70833 


8.43170 


6.85185 


3.08932 


6.16667 


37 


6.28820 


10.5.'«6 


4.52918 


9.04762 


3.96379 


7.91667 


3.52410 


7.08704 


3.17251 




38 


5.42172 


10.8333 


4.64T94 


9.28556 


4.067V:3 


8.12500 


3.61651 


7.22222 


3.25569 


6.50000 


39 


5.56025 


11.1111 


4.76670 


9.52381 


4.17166 


8.33333 


3.70891 


7.40741 


3.33888 


6.66667 


40 


5.69878 


11.8889 


4.88545 


9.76190 


4.27559 


8.54167 


3.80132 


7.69259 


3.42206 


6.88383 


41 


5.83781 


11.6667 


5.00421 


10.0000 


4.37953 


8.75000 


3.89372 


7.7rr?8 


8.50525 


7.00000 


48 


5.97584 


11.9444 


5.12297 


10.2381 


4.48346 


8.95833 


8.98612 


7.96296 


3.58843 


7.16667 


43 


6.11437 


12.2222 


6.24173 


10.4762 


4.58739 


9.16667 


4.07853 


8.14815 


3.67162 


7.38383 


44 


6.25290 


12.5000 


5.36049 


10.7143 


4.69183 


9.37500 


4.17093 


8.83383 


3.75480 


7.50000 


45 


6.39143 


12.7778 


5.47924 


10.9524 


4.79526 


9.58383 


4.26334 


8.51852 


3.88799 


7.66667 


46 


6.52995 


13.0556 


5.59800 


11.1905 


4.8991919.79167 


4.35574 


8 70370 


8.92117 


7.83333 


47 


6.66848 


13.3883 


5.71676 


11.4286 


5.00312 


10.0000 


4.44814 


8.88889 


4.00486 


8.00000 


48 


6.80701 


13.6111 


6.83552 


11.6667 


5.10706 


10.2083 


4:54055 


9.07407 


4.08754 


8.16667 


49 


6.94554 


13.8889 


6.95428 


11.9048 


5.21099 


10.4167 


4.63295 


9.25926 


4.17073 


8.33833 


50 


7.08407 


14.1667 


6.07303 


12.1429 


5.31492 


10.6250 


4.72536 


9.44444 


4.25391 


8.50000 


51 


7.22260 


14.4444 


6.19179 


12.3810 


6.41886 


10.8333 


4.81776 


9.62963 


4.33710 


8.66667 


58 


7.86113 


14.7222 


6.31055 


12.6191 


5.52279 


11.0417 


4.91017 


9.81481 


4.42028 


8.8333:3 


53 


7.49965 


15.0000 


6.42931 


12.8571 


5.62672 


11.2500 


5.00257 


10.0000 


4.50347 


9.00000 


64 


7.64296 


15.277816.55216 


13.0952 


5.73424 11.4588 


5.09816 


10.1852 


4.58952 


9.16667 


55 


7.78627 


16. 5556;6. 67501 


13.3333 


5.84176 11.6667 


5.19375 


10.3704 


4.67557 


9.88833 


66 


7.92479 


15.8838 6.79377 


13.5714 


5.94569 11.8750 


6.28615 


10.5556 


4.75876 


9.50000 


57 


8.06832 


16.1111 6.91253 


13.8095 


6.04962 12.0833 5.37856 


10.7407 


4.84194 


9.66667 


68 


8.20185 


16.3889 


7.031-^ 


14.0476 


6.15356 


12.2917 


5.47096 


10.9259 


4.92513 


9.83333 


69 



47 



TABLE XIV. — ACTUAL TANGEKTS, ETC. 



M. 

~~o 

1 
2 
3 
4 
5 
6 
7 
8 
9 

10 
11 
12 
13 
14 
15 
16 
17 
18 
19 

20 
21 

22 
23 
24 
25 
26 
27 
28 
29 

30 
31 
32 
33 
34 
35 
36 
37 
38 
39 

40 
41 
42 
43 
44 
45 
46 
47 
48 
49 

50 
51 
52 
53 
54 
55 
56 
57 
58 
59 



l® Curve. ao Curve. S* Curve. 4o Curve. 



Tan. I Arc. 



50.0198 
60.8506 
51.6814 
5-2.5122 
53.3130 
54.1738 
55.0046 
55.8:354 
56.6662 
57.4970 



1586 
9894 
8202 
6510 
4818 
3126 
1721 
0315 



67 



.6931 
.5239 
.3547 
.1855 
.0103 
,8471 
.6779 
,5087 
.3395 
.1703 

.0011 
,a3l9 
.6627 
.4935 
.3243 
,1551 
,9859 
,816' 
6475 
,5070 

,3664 
,1972 
,0280 
.8588 
6896 
5204 
a512 
1820 
0128 
8436 

6744 
5052 
a360 
1668 
9976 
8284 
6.592 
4900 
3208 
1802 



100.000, 
101.667, 
103.333 
105.000 
106.667 
108.383 
110.000 
111.667 
113.333 
115.000 



Tan. 



25.0108 
25.4263 
25.8417 
26.2571 
26.6725 
27.0879 
27.5033 
27.9187 
28.3312 
28.7496 



50.0000 
50.8333 
51.6667 
52.5000 
53.8333 
54.166' 
55.0000 
55.8:«3 
56.6667 
57.6000 



667 29. 
383 29. 
000 29. 
66730. 
a33,30. 
000 31. 
607 31. 
333 32. 
000 32. 
667 32. 



133.333 33. 
135.000 33. 
136.667134. 
138.:3:i3 34. 
no.000 35. 
141.667 a'). 
143. 3:« :i5. 
145.000 .%. 
146.607 36. 
148.3:^37. 

150.000 37. 
151.667 37. 
153.333 38 
155.000 38. 
156.667 39. 
158.333 39. 
160. 000:39. 
161.667 40. 
163. ass 40. 
165.000'41. 



1650 
5804 
9958 
4112 
8266 
2421 
6575 
0872 
5170 
93U 

,3478 
76:« 
1780 
5910 
0094 
4249 
8403 
2557 
6711 
0865 

5019 
9173 
3328 
7482 
1636 
5790 
9944 
4098 
8253 
2550 



667,41, 
a33'42, 
000;42, 
667 42, 

000 43, 
667 44, 
aw 44. 
000,45. 
667,45, 

3a3 45. 
000;46. 
667 46. 
a«47. 
000:47. 
66747. 
a33 48, 
000 48 
667149 
333 49 



6847 

1001 

51.56 

9310 

3464 

7618 

1772 

5926 

008190 

4235 90 



Arc. 



.166' 
.0000 
.8*33 
.666^ 
.5000 
.33:33 
.1667 
.OOX) 



6667 
5000 
33a 
166^ 
0000 

8;3a3 

6667 
5000 

a3a3 

166^ 

0000 
8833 
6667 
5000 
a333 
1667 
0000 
8333 
6667 
5000 

3:3a3 
1667 
0000 



8389 
2543 



91 



0851 

5005 

9160 

3314 

7468 97. 

1622 98 

5919.99 



87.5000 

88.3a3J 

89.166' 

0000 

8a3:3 



6667 
5000 



1667 
0000 



6667 
5000 



;30, 
30, 
31. 
31 
31, 
81. 
32 
32 
32 
1667 33 



Tan. Arc. 

16^6750 30333 
16.9520 as. 8889 
17.2289 34.4444 
17.5059;a5.0000 
17. 7828, :35. 5556 
18.0598 36.1111 
36.6667 
37.2222 
37.7778 
38.3a3:3 



18.8:368 
18.613^ 
18.8907 
19.1677 



4446 
7216 
9985 
2755 
.5525 
8294 
1064 
3929 
6794 
9564 



5103 
7873 
0642 
8412 
6181 
8951 

.1721 
4490 

.7260 



2799 
5569 
8338 
.1108 
3878 
6647 
941 
2186 
6052 

791 

0686 

3456 

6225 

8995 

1765 

4.«i34 



7:304 159 
0074 60 
2843 60 



5613 
8382 
1152 
3922 
6691 
9461 
2230 
.5000 
.7770 
0635 

"is" 



8889 
4444 
0000 
5556 

nil 

6667 
2222 

7778 
aS33 



4444 
0000 
55.56 
1111 
6667 
2222 
7778 
a3:33 
8889 
4444 

0000 
5556 

nil 

6667 
2222 

7778 



4444 
0000 



5556 

nil 



4444 
0000 
5556 

nil 



,7778 

3aas 

8889 
4444 
0000 
,5556 
111 



Tan. I Arc. 

25.0000 
25.4167 

2.-).asasi 

26.2500 
26.6067 
•27.08*3 
27.5000, 
27.91671 
28.a3a3 
28.7500, 



12.. 5074 
12.7151 
12.9229 
13. iaJ6 
13.a383 
13.5461 
13.7538 
13.9616 
14.1693 
14.8770 



6® Curve. 



Tan. 

ioToofo 

10.1782 
10.aS94 
10.5057 
10.6719 
10.8881 
11.0043 
11.1705 

ii.a36: 

11.5029 



5848 29. 
7925 29, 
0003 80. 
20801^0. 



.415' 
62a5 
,8812 
,0461 
,2610 
,4688 

6765 
884:i 
0920 
2991 
5075 
7152 
92:30 
1307 
33S4 
5462 

7539 
9617 
1694 
8771 
5849 
7926 
0004 
2081 
,4158 
,6307 

84.56 
0534 
2611 
4689 
6766 
,8843 
0921 
2998 
5076 
7153 

9280 
1308 
3:3a5 
5463 
7540 
9617 
1695 
3T72 
.5a50 
7999 



1067 11. 
5838n. 
000012. 
410712. 
83*312. 
2500 12. 
6667 12. 
0838 12. 
5000 13. 
9167 13, 



Arc. 

20.0000 

ao.a333 

20.6667 
21.0000 
21.a333 
2I.66G7 
22.0000 
22.3883 
22.6667 
23.0000 



aS58'23. 
0016 24. 
1678'24 



33:33 
'500 
1661 
58*3 
0000 
4167 
8:3:33 
2500 
666' 
0833 

5000 
9167 

sas3 

7500 
1667 
68*3 
0000 
4167 
8333 
2500 



0833 
5000 
9167 

aa33 

7.500 
1661 
.5833 
0000 
4167 

asai 

2.500 
6667 

onas 

5000 
9167 
3aS3 
7500 
166' 



as40 

5002 
6664 
aS83 
0103 
1766 

8427 
5089 
6751 
8413 
0075 
1738 
3400 
6062 
6724 
8386 

0048 
1710 
*372 
.5034 
6696 
a359 
0021 
1683 
8345 
5064 

6784 
8446 
0108 
1770 



t aS33 
6667 
,0000 
3*33 
6667 
0000 
3333 
6667 
0000 
3338 

6667 
0000 
3*33 
6667 
0000 
a333 
6667 
OOCO 
a333 
6667 



30.0000 

80. .3* 

:30.6667 

:31.0000 

31.3a 

31 .6667 

32.0000 

32.33:33 

32.6667 

33.0000 



5094 
6756 
8418'35. 
0081 1:36. 
1743 36. 

3405t:36. 
5067.37. 
6729:37. 
aS9l'37. 
0053138. 
1715,38. 
3877 88. 
5040 39. 
6702 39. 
8421139, 



6667 
.0000 
3333 
6667 
0000 

3aa3 

6667 
0000 

saw 

6667 
0000 
3333 
6667 
0000 
3aS3 
6667 
0000 

asjts 

,6667 



TABLB XrV.— ACTUAL TANGENTS, ETC. 



6° Curve. 


^o Curve. 


8«> Curve. 


9*> Curve. 


IQo Curve. 


1° 


Tan. 1 Arc. 


Tan. 


Ai-c. 


Tan. 


Are. 


Tan. 


Arc. 


Tan. 1 


Are. 
10.0000 


M. 

O 


8.34088, 16. 66e; 


7.15004 


14.2856 


6.25749 


12.5000 


5.56337 


11.1111 


5.00831 


8.47891116.9444 


7.26880 


14.5238 


6.36142 


12.7083 


5.65677 


11.2963 


5.0916010.1667 


1 


8.6174417.2222 


7.88756 


14.7619 


6.46536 


12.9167 


5.74818 


11.4816 


5.17468 10.8333 


2 


8.75597 


17.5000 


7.50632 


15.0000 


6.56929 


18.1250 


5.84058 


11.6667 


5.2578710.5000 


3 


8.89449 


17.7778 


7.62508 


15.2381 


6.67822 


13.8:338 


5.93298 


11.8519 


5.84105 10.6667 


4 


9.0:i302 


18.0556 


7.74383 


15.4762 


6.77715 


18.6417 


6.02589 


12.0370 


5.42424 10.8383 


5 


9.17155 


18.338:i 


7.86259 


15.7143 


6.88109 


13.7500 


6.11779 


12.2222 


6.6074211.0000 


6 


9.31008 


18.6111 


7.98ia5 


15.9524 


6.98502 


13.9583 


6.21020 


12.4074 


5.59061 11.1667 


7 


9.44861 


18.8889 


8.10011 


16.1905 


7.08895 


14.1667 


6.80260 


12.6926 


6.6787911.3383 


8 


9.58714 


19.1667 


8.21887 


16.4286 


7.19289 


14.8750 


6.39500 


12.7778 


6.7569811.5000 


9 


9.72567 


19.4444 


8.88762 


16.6667 


7.29682 


14.5883 


6.48741 


12.9680 


5.84016 


11.6667 


10 


9.86420 


19.7222 


8.45688 


16.9048 


7.40075 


14.7917 


6.57981 


13.1482 


5.92885 


11.8338 


11 


10.0027 


20.0000 


8.67514 


17.1429 


7.50469 


15.000t» 


6.67222 


18.8338 


6.00663 


12.0000 


12 


10.1413 


80.2778 


8.69390 


17.3810 


7.60862 


15.2083 


6.76462 


13.5185 


6.08972 


12.1667 


13 


10.2798 


20.5556 


8.81266 


17.6191 


7.71255 


15.416^ 


6.85703 


13.7037 


6.17290 


12.8338 


14 


10.4183 


20.8383 


8.93141 


17.a571 


7.81649 


15.6250 


6.94948 


18.8889 


6.25609 


12.5000 


15 


10.5568 


21.1111 


9.06017 


18.0952 


7.92042 


15.8383 


7.04183 


14.0741 


6.83927 


12.6667 


16 


10.7001 


21.8889 


9.17302 


18.8333 


8.02794 


16.0417 


7.13742 


14.2593 


6.42533 


12.8888 


17 


10.8484 


21.6667 


9.29588 


18.5714 


8.18645 


16.2500 


7.2:3301 


14.4444 


6.51188 


13.0000 


18 


10.9620 


21.9444 


9.41463 


18.8095 


8.28939 


16.4588 


7.82642 


14.6296 


6.69467 


13.1667 


19 


11.1205 


22.2222 


9.58339 


19.0476 


8.84332 


16.6667 


7.41782 


14.8148 


6.67775 


18.8S88 


20 


11.2590 


22.5000 


9.65215 


19.2866 


8.44725 


16.8750 


7.6102:3 


15.0000 


6.76094 


13.5000 


21 


11.8976 


22.7778 


9.770U1 


19.6288 


8.56119 


17.0888 


7.60263 


15.1862 


6.84412 


18.6667 


2iS 


11.5361 


23.0556 


9.88967 


19.7619 


8.66512 


17.2917 


7.69504 


16.3704 


6.92731 


18.8838 


23 


11.6716 


28.333:3 


10.0084 


20.0000 


8.76905 


17.5000 


7.78744 


16.6556 


7.01049 


14.0000 


24 


11.8132 


23.6111 


10.1272 


20.2381 


8.86298 


17.7083 


7.87984 


15.7407 


7.09868 


14.1667 


25 


11.9517 


2:i.8889 


10.2459 


20.4762 


8.96C92 


17.9167 


7.97225 


15.9259 


7.17686 


14.3333 


26 


12.0902 


24.16G7 


10.3647 


20.7143 


9.070a'> 


18.1260 


8.06465 


16.11)1 


7.26005 


14.6000 


27 


12.2287 


24.4444 


10.4886 


20.9524 


9.17478 


18.3333 


8.15706 


16.296-3 


7.34323 


14.6667 


28 


12.3678 


24.7222 


10.6022 


21.1905 


9.27872 


18.5417 


8.24946 


16.4815 


7.42642 


14.8333 


29 


12.6058 


25.0000 


10.7210 


21.4286 


9.88265 


18.7500 


8.34186 


16.6667 


7.60960 


16.0000 


30 


12.6443 


25.2778 


10.8897 


21.(>667 


9.48658 


18.9583 


8.4:3427 


16.8519 


7.59279 


15.1667 


31 


12.7829 


25.6566 


10.9585 


21.9048 


9.59052 


19.1667 


8.52667 


17.0370 


7.67697 


16.3888 


32 


12.9214 


25.8338 


11.0772 


22.1429 


9.69445 


19.3750 


8.61908 


17.2222 


7.75916 


15.5000 


33 


13.0599 


26.1111 


11.1960122.8810 


9.79838 


19.5833 


8.71148 


17.4074 


7.84234 


15.6667 


34 


13.1984 


26.3889 


11.3148 22.6191 


9.90282 


19.7917 


8.80889 


17.6926 


7.92653 


15.aS83 


35 


13.3370 


26.6667 


11.4335 22.8571 


10.0062 


20.0C00 


8.89629 


17.7778 


8.00871 


16.0000 


36 


13.4755 


26.9444 


11.6528,23.0952 


10.1102 


20.2088 


8.98869 


17.9630 


8.09190 


16.1667 


37 


18.6140 


27.2222 


11.6710'23.3333 


10.2141 


20.4167 


9.08110 


IS. 1482 


8.17508 


16.3883 


38 


13.7578 


27.6000 


11.7939 23.5n4 


10.8216 


20.6250 


9.17669 


18.3833 


8.26114 


16.5000 


39 


13.9006 


27.7778 


11.9167.28.8096 


10.4291 


20.8888 


9.27228 


18.6185 


8.84719 


16.6667 


40 


14.0392 


28.0656 


12.0355 24.0476 


10.5881 


21.0417 


9.86468 


18.7037 


8.48087 


16.8383 


41 


14.1777 


28.8:333 


12.1543 24.2856 


10.6370 


21.2600 


9.45709 


18.8889 


8.51356 


17.0000 


42 


14.8162 


28.6111 


12.2730 24.5288 


10.7409 


21.4588 


9.54949 


19.0741 


8.69674 


17.1667 


43 


14.4547 


28.8889 


12.8918 24.7619 


10.8449 


21.6667 


9.64190 


19.2593 


8.67993 


17.3333 


44 


14.5933 


29.1667 


12.5105 25.000'» 


10.9488 


21.8750 


9.73430 


19.4444 


8.76311 


17.5000 


45 


14.7318 


29.4444 


12.6293 25.2881 


11.0527 


22.0833 


9.82670 


19.6296 


8.84630 


17.6667 


46 


14.8708 


29.7222 


12.7480 25.4762 


11.1567 


22.2917 


9.91911 


19.8148 


8.92948 


17.8333 


47 


15.0089 


30.0000 


12.8668 25.7143 


11.2606 


22.5000 


10.0115 


20.0000 


9.01267 


18.0000 


48 


15.1474 


80.2778 


12.9656 26.9524 


11.3045 


22.7088 


10.1039 


20.1852 


9.09585 


18.1667 


49 


15.2859 


30.5566 


13.1043 26.1906 


11.4685 


28.9167 


10.1963 


20.8704 


9.17904 


18.8838 


50 


15.4244 


:30.8333 


13.2281 26.4286 


11.6724 


23.12.50 


10.2887 


20.5556 


9.26228 


18.5000 


51 


15.5630 


81.1111 


18.3418 26.6667 


11.6768 


23.3883 


10.3811 


20.7407 


9.84541 


18.6667 


52 


15.7015 


31.3889 


18.4606 26.9048 


11.7803 


23.6417 


10.47a5 


20.9259 


9.42860 


18.a338 


63 


15.8400;3t.6667 


13.5794 27.1429 


11.8842 


23.7500 


10.5659 


21.1111 


9.51178 


19.0000 


54 


15.9786 81.9444 


1 H. 6981 !27. 3810 


11.9881 


23.9583 


10.6583 


21.2963 


9.69497 


IP. 1667 


55 


16.1171 82.2222 


18.8169 27.6191 


12.0921 


24.1667 


10.7507 


21.4815 


9.67815 


19.8333 


56 


16.2556 32.5000 


18.9366 27. a'i71 


12.1960 


24.3750 


10.8481 


21.6667 


9.76184 


19.5000 


57 


16.8941 82.7778 


14.0544 28.0952 


12.2999 


24.5833 


10.9a56 


21.8519 


9.84452 


19 6667 


58 


16.6375 88.0566 


14.1772 28. 33:« 


12.4075 


24.7917 


11.0311I22.0370|9.9S057|1U.»JR»|OW | 
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TABLE XIV.— ACTUAL TANGENTS, ETC. 



jjo lo Carre. a® Ciirre. S" C^rv«. 4® Cnrre. 5"» Carre. 



M. 

~0 

1 

3 

4 
5 
6 
7 
8 
9 

10 
11 
12 
13 
14 
15 
16 
17 
18 
19 

20 
21 
22 
23 
24 
25 
26 
27 
28 
29 

30 
31 
32 
33 
34 
35 
36 
37 
38 
39 

40 
41 
42 
43 
44 
45 
46 
47 
48 
49 

50 
51 
52 
53 
54 
55 
56 
57 
58 
59 



Tan. 

10(M)40 
100.870 
101.701 
103.53.J 
103. 3C3 
104.194 
105.021 
105. a55 
100.086 
107.51' 

108.348 
109.178 
110 009 
110.810 
111.671 
112.502 
113.332 
114.103 
114.994 
115.825 



200.000 
201.667 
203.333 
205.000 
206.667 
2aS.333 
210.000 

n.oo: 

213.333 
215.000 

216.66: 
18.83:3 
220.000 
221.607 
223.333 
22.-J.000 
226.607 
228.338 
230.000 
231.667 



529 
359 
.190 

021 
852 
683 
513 
344 
175 
006 
8:^' 
66' 
52' 



Arc. 



50.0217 
30.4871 
50.8525 
51.2679 
51.6833 
52.0988 
52.514i 
52.9296 
53.8450 
53.7604 

54.1758 
54.5912 
55.0067 
55.4221 
55.8375 
56.2529 
56.6683 
.0837 
57.4991 
57.9146 



000 
667 
3:« 
000 
667 
a33 
000 

.667 
3:33 
000 
667 
338 
.000 
06' 
333 
000 



.694 283. 
525 285. 
356 286. 
187 28S. 
017 290. 
848 201 . 
(•79 293. 
510 205. 
341 296. 
200 298, 



Tan. 



100.000 

100 

101.667 

102.500 

103.8:33 

104.10^ 

105.000 

ia5.833 

100. 0< 

107.500 

108.833 
109.161 
110.000 
10.833 
III.60; 
112.500 
I 18. 3 33 
114. IC: 
115.000 
115.833 



i.asoo 

1.7591 
•.1895 
1.6049 
1.0203 
•.4357 
1.8511 
.2665 
.6819 
!.0974 

6128 
,9282 
8486 
7590 
1744 
,5898 
0053 
,4207 
,8361 
,2658 



6956 
1110 
5204 



Arc. 



83.3500 66.666' 
38 6270 67.2222 
:33. 9039 67.7778 
84. 18«>9 68.33:33 
;34.4578 68.8889 
:34. 7348 69.4444 
35.0118:70.0000 
:35. 2887170.5556 
3->. 5657, 71.1 11 



3o.842;|71. 



30.1196 
30.3966, 
;36. 67:35 
36.9.>05| 
37.2275, 
:37.50ll 
37.7814 
:38. 058:3 
33.a353 
38.6123 



133.: 
131. 
l;35.l 



16: 

000 
67.9418 135.833 

oc: 

500 
333 
10' 
000 



35: 

7726 
1881 
0035 
0189 
4313 



13>.( 
137.1 
138.J 
139. 
140.( 
140. < 



,8497141. 
26.51 142. 
6805 143. 
OJJOO 144. 
5114 145. 
9208 1^5. 
3422 146. 
.7576 147. 
,17:30 148. 
.6028 149. 



Tan. I Arc. 



xIt: 



.175: 
.4623 
.7392 
0102 
2931 
5701 
8471 
1240 
4010 



6779 
9549 
2319 
5088 
7858 
0628 
3307 
6107 
8936 
1802 



72.2222 

;2.7778 

73.35333 

7.3.81 

74.4444 

75.0000 

75.5550 

70.1111 

76.60G7 



25.8457 
26.a535 
20.2til2 
26.4689 
20.6767 
26.8844 

J7.0922 
^991) 
27.5076 
154 
27.9231 
28.130!) 
28.3:38(: 
28.5403 
28.7541 
28.9018 



7778 

3333 

8839 

44 

00 JO 

5556 

nil 

0067 
22 ,'2 

7778 

3833 
8889 
4441 
0000 
5556 

nil 

6667 
2222 

7778 
3333 



4687 
7486 
0200 
29:5 
5745 
8515'91 
1284 92 
4a54 02 
08>4 93 
9593 93 



.4444 
.0000 
.55.50 
.1111 
6667 
2222 
.7778 
3:3:33 



2363 
.5132 
7902 
0672 
3441 
6211 
8980 
1750 
4520 
73^5 

50 



4444 
0000 
5556 

nil 

6067 
2222 

7778 

3!m 

8889 
4444 



Tan. I Arc. 



25.0148 50.0000 
25.2225 60.4167 
25.4302 50.8338 
25.6880 51.2500 



61.6661 
52.0838 
52.5000 
52.9167 
53.8383 
53.7600 

54.1667 
54.6888 
55.0000 
55.4161 
55.8333 
50.2500 
56.6667 
.0833 
.5000 
57.9161 



1696 
3S45 
5994 
8071 
0119 
2226 
4303 
6381 
81.->8 
0536 

2618 
4690 
6768 
8845 
0923 
3000 
5071 
7155 
92:32 
1381 

3530 
5008 

9762 

1840 

,301 

,5995 

8(172 

0140 

,2227 

4304 
,6382 
,8459 
,0536 
2()14 
4691 
6769 
,8846 
0923 



:36 
36 
:36 
:36 
37 
:37. 3072174 



20.0140 
20.1808 
20.8465 
20.6127 
20.6789 
20.84.51 
21.0113 
21.1776 
21.8487 
21.6099 



21.6762 43.8838 
21.8424 43.6667 
22.0086 44.0000 
22.1748 44.8:388 
22.8410,44. «tf67 
22.6072'45.0000 
22.67iM|45.3333 
22.8:396 45.6667 
23.0058 46.0000 
.172146.8338 



■5500 

166' 

583:3 

0000 

416 

8:3:33 

2.500 

660' 



5000 
9161 
3:333 
7500 
1601 

0000 
4161 
8.333 
2500 

6667 
08:33 
5000 
9161 
3.333 
,7500 
1667 
,58:33 
,0000 
,416' 

,8833 
2.500 
66«7 
,08:33 
5000 
9107 
,3:333 



Tan. Arc. 



4U.0U00 
40.8888 
40.6667 
41.0000 
41.8838 
41.6667 
42.0000 
42.8388 
42.6667 
43.0000 



8:388 46. 

.5102 47. 
082147. 
848447. 
014048. 
180848. 
3470 48. 



5132 
0794 
8456 



0118 50. 
1780 50. 
3443 60. 
5105.51. 
0767 51. 
.8429 51. 
.009152. 
.1753;52. 
:341552. 
.5135 53. 

6a54 53. 
a516.53. 
0178 '.54. 
1840 54. 



6667 
0000 
8338 
60G7 
0000 
8333 
06C7 
0000 
3333 
C667 

0000 
8333 
6667 
0000 
8333 
6667 
0000 
8333 
6667 
0000 



a50,' 
5165 
6827 
8489 
01.51 
1813 



■500;29, 
1667i29, 
583:3129 



8475 
5137 
6799 
8461 
0123 .58 
1786 68, 
34481.58, 
5110 59, 
6772 59, 
8491159. 



0667 
0000 
3383 
6(567 
0000 
8:383 
6667 
0000 
8:333 

6667 
0000 
8:333 
6667 
,0000 
3333 
.6667 
,0000 
.:3a33 
.6667 



TABLE XIV. — ACTUAL TANGENTS, ETC. 



0° Cni vfh» 



Talk 



7'^ Curv*?* 



Tan. I Are. 



V^ €urv€'. 



Tun, 



Am. 



I 

18 , tiii^K I ri7 . i^n : lb . 1)(WT a ! . 90J8 

18. --^iT:: ;^7.T?:!« m.aixis as.asuj 
i& 1 ••■V' r ;vs . 05yo 1 ^ . 3 1 0(J a^ . & I WJ 

in . j 7- 1 rl ad . aa^W; 1 is . 4 377 S2 . RG7' 1 

I 

]fi.575S 33.3333 

iti,7w: a'?.R7J4 



19.45l3'3S.fi8e0 
19.rifyj+5|Hfl, 1607 
lfl.7a7[I|Ba.4444 
19.fi7G.l|3ll722a 

aO J&a5 40v*i77B 






ij" Curro. 



10^ Curvi , 2«» 



Tan, I Aiv. Tern, i Aic 



le J5*i*ai.tsHtiU l4.5;trtls!U (»47(i|]-^ 7y-ia'yij.^Hj7 
17 . (>9Ua &4 , ItfOT'l 4 ,(53W VU ;»46ti 1**8^^^: Jiii. (ii,V> 
IT, 5M4!* 34.4+44 14,7^51 aO,5i*|l;J.Uii(J7l.ift.Niaa 
\7r^U 3* . T-JVsilU . HOaa 5J&.7ailt| ja .031iS ;Jd AJ417 11 1 

ir.5:iw«5JKxxi,i5.oid(i3(hOutMiJuj v^, 5iii,siac*uin 

17.i;riti&a>.S77BiajJM:JU.S*il 13JJ425 
IT . 7>^J«.I .m , 55r>0) 15 . ^"VOi! aa . 4T(Si ] a . fM W 

lT.iit^7iiiaA.Kd^j:^,:^U)^au.7i43 i;i.4ooj 



ai.bT&O 



'J7,C83^it 
S7.51II7 



13.5543 

i3,essa 
]S.7rrj2;a7,6ooo 

13 0T0O|i7,&l6r 
l4.t>74{i';iH 12fi0 
l4,J770|>8.9a33 

14 281HI:W.MI 

^^.7aw 



i4.aB5a 

I4,'I89T 



14 5036 ^.1M: 
14.7013:^.3750 

17,0307 SI. tM7(jSM0:20,^'a. Tin? 
" VM Si. 2856 irj.Ol(ir>,a>.0(iOlJ 



17. i::;rs 34.5:133? 



20 , m2 1 1 40 ayi(! 1 7 . taeo 34 TtJ 1 

a(^.4-OT.40. 8333' 17.5HT Sfl . tJOtJ^* 

20.7<ve 



4]J]]1 
41.SUtU 



17. ^335 35.2381 
l7.7S3a 36.470ii 

I 
17.6710 35.7143 
4l.iH44.l7.08Qea6 05^4 
21 , 1 23*> 4:1 . Lt2i?l 1 8 . ] «)85 SG . 1 SlKi 
21 . 26 1 S « . 501 H>l 1 8 2273 35 . 4280 



20.H4(13 
20 08 



41 .eflOT^ 



21.4003 
21.5388 
21.fl7ra 
21.8160 

8a.«K7: 

23.19410 



43.(J&.*iO 
43.3S33 
4S.(sn] 
4».fe880 
44.1fle7 

44.4144 



18.3400 30 (^U7 
1ft, 4048 30.004*1 
IB.B#=i3C37-.]4'r 
)8.70Sa!]7.aS10 
18.8311 37. (ilW 
3S.043S^.8e71 
I 

in. 0668 wtoftna 



2a . STflfi 44 . raasu 9 . 1 avi 3K . 3.i3?j 

Sa.StSl !45.0000|lil.3i)l3 3H.r>7l4 
22.0f»(MJ,45.^78 ia.4JM 3H.H0P,=i 
2S 7n51 4!V..^6llH.M18J;t).(H7f?^ 

22 IW37 15 . a^^; 1 n . oftne jw . swjcJ 1 7 . 20f.3 ' \h . stati 1 s 



i&.iao5|ao.x;o*a 



30 4 to: 

aO.IJiiO 
30.833:f 
^1.041 

31 .35(10 



] 5.^^24 1 
I5.32K3 
]S.433;i 

f5.e401 
1^.7441 31. 45K1 
]5.aiBO;3J.(>C07 
15. Ori 19 31.8750 
lD.055lf3g.0833 
10.35ns 32.2017 
]U.3(i373a.S0ll0 
10 3{i77 3J.708fl 
IG. 471032. UlGT 
lG.57Dli33.1350 

10.0800 33 33SS 
l0.70Cii::i3.5J}7 
l0.804rj33.7MO 

io.niBj'3a.05fla 

3 7,lfXJ4'?W,10iJ7'l.^ 



1*207,2;!. 
2ll;i 3i2, 

40;iS>s£i-'. 
4H;4,^, 
6888:23. 

7730 ;23, 
80mT;J3, 

0584i^, 

O&nftL^, 
1432h:4. 

zmm. 

4^114 h?4. 
5128 -iJi. 
6tl5?fa5, 
0070,25. 

70lX]|25, 
8834 25, 

074a 125, 
07tJ413«, 
irk*j0 2G. 

25H4S0, 

ar^issJO. 

443':k'0, 

,53ri0 27, 
0280 37, 

7St>ihr7. 

Sl28liJ7, 



22221 ]t> 

4074 )0, 
61/110; 3 tK 
77^8,111. 
Ot/HO.Hi. 
HHXMO, 
£333 10, 

5ia"j 10, 

7037 1 10 
888y|l0, 

0741 10, 



25!}:i 
4444 

02Srtl 
^T4K 
11000 
1852 
3704 

7407 



010U2O,. 

O^Jii!i!::o 



4^o;:i' 

5157 21 

0,S2J 21 
Ttio3 5l 

I 
S4Pr.-^l 
t>3]7,ei 
0148 Ci 
O&W'^^'^ 
lt<l:^^^'J 
SSi44.e^ 
347U;S:J 
4308,21.' 
514^1;.^^^ 
60711^3 



.0000 

• '3 
? 

n; 
3:1.^13 

lii'iiT 
lOti' 



^650 IT, 

ini 11 

2£KS;i 1 1 , 

48IS 11. 
6«07 12, 

851» 12. 
0370 IS, 



222-J 

.4074 
5^20 



fl052 
0970 

OEHHJ 
1824 
274*= 

4r)[)7 

6521 
044n 
7401 



'17 7771^ 12 
27'0(;36 32 

28.14S;:.l-. 
28.3:;.;j ii: 

5*9.703^12, 



G8C3 123.33.3^ 
7<ii:4-j;l .-I'-iO 

04;. .6 i;^ >■ 
011^8 !.M 'M,o 
l(J20'2l ]' 
lKi2,2J -A -.A 

2i.;H1 ■.■■] ':! lO 

iilTpU.OOfX) 
^i ;.'. ^r. .' 



28.S88;.i 
2S>.1'741 
20 25EI?5 
20.4444 



23 . (iT2i: 4(1 . 1 n 1 1 n .rroa 33.^*2:^8 i7 aioc; 3 L5r^ 

J H 17 41] 3Sfifi 10 . 8081 8ft. 7^10 1 7 AVVi^i . 7^7 



2a . :i I oj . (0 . mt\7\ tJi> . 1 C8 40 . oi Wf 

23.487S 40 0444120.1350 40.2381 



17 5iRi,rv.onoo 
iT.oaafKda.JiOiHfi 

\ 

I7.?2^<)a'>.4l01 
17.R?On^'^.n250 
17.0338'a^j.H.^33 
IH.O^TH^nff 0M7 



2a.fi2B3 47.2233 20.2544 4O.4T02 
23.704^ 4T,.'.000 30,3731 40 7143 
28.W1C?< 47.7778 30.401 H 40.0524 

24.0110 48,0^^030.01(^5 41,lWfl . 

24.iHiii 4fl.33:ia2n.?2m4L42Fifl SS.in7'3f5.2Vin 
24 ;i r ^! ' i.4 .0(11 ,XH> . ft 1H3 41 . OfiO? 1 8 ;» S ri* l ■ ::f] . 4,'ja3 
24 J."i7^4!4.S8ft0|*Jt).0600H»l.0n4H lH.:U^l(i .1^^ O'lO" 
24 . 5 Wi'i j 40 . 1 (Se7 2 r . Oi^'^ 4 5> . 1 420 1 H . 4ririn 1 3n . 8T.V1 1 1; 
24 . 7.^45 1 40 . 4444 12 1 . :^14 1 4 2 . 3K1 1 1 K . K^A | :i7 i ^-^S i 1 
24. R77fl! 4 S?,7:?i:.' 1^^1.3273 42.i;ifl<i']H rirL=>i!:rr.:^'.H7 10 

51 



83513 20 

RS80,'iO. 
0205 ,:ki, 
1120 30 
2053 30. 
2077.30 

aoPj|:Jo, 

4825,30. 

.5740 31, 
(iO:3j31. 

7597I31. 
a52i 31 . 

0(15 31. 
0300 ;ia, 
12011 32. 
2217 32 
.4141 :t2, 
40fUiH2, 
iiwfj :^2. 
:h04r.H4 



6201- 
81 4 F 

0O0t> 
1F52 
S70^ 
55CC 

7-;t^ 

9250 

iin 

20&a 



0170'^J<- II i 
1C02 2I^ I'M: 
Tf3Ji^O..T;3 
2flf»4l^^tt.li000 



4815 
rj007 
F510 
,037(1 

41'-; J n 

n02ii IJ 

,777yi.v 

.^►«30]14, 
.11?*2|h 



<:orji :j: 

(]^2'^; 
7734 ;.^-. 
s,M'j ■:: 
fci;:^ :;■:. 

1042 28 

1874'28. 

3537 '-> 
4^rO'-.-^ 



n.:,0 
ICO-; 



3333 



8!ie>'ji':^ I 

Ei.'J^Ol-Jli ■ 



TABLE XIV. — ACTUAL TANGENTB, ETC. 



5« Curve. 
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TABLE XIV.— ACTUAL TAN6BNTB, ETC. 



6= Ciurv«. 7° CufTV* 



TuD. I Arc^ 



26 iJ-,'n 50.0000 

25. 1 :.li7 50.^778 

25 Ltih^JftO MW 

25.4a*j7 5U.Ba33 

25 5753 51 lUl'2l.32t^ 

25,7|t!«5l,3St)9,iy.imS 



Tan. [ Arc. 



31.5SH4» 
ai.H004 



H"" Carre, 



25.B.'}£J51.66a7 

25,EMi(Ja,{jK*W4 
20.1;2y4|52.22^ 
26A'0Te|5;l Si300 



JO(K, 



26 4iTft4lrja 
2C :.;'■' -'i.a 

2t j^^iiu ;j 

2G.tHk}5 5a 



2T.0ettl 
27 I^TO 

2r,3Hi>!J 
27.5;!42 
2T,tliJ?T 



777«!>a 
0550 SK 

leCT 

odw 



27.8013 fjfi 
27JK!a«;Q5. 

2a.o;gi,5fi 

28.SJ109,.5<j 

2H.41>31(50. 

28,7710 57. 
28.00115 r>7 
2fi.a480 r?fi 

29,1SM5S 
29.3-151 Brt 
2fl 4fi.% rjrt 

211.<VWltl;-iU. 

2!i.TrHV,>ry.+. 

2H.N^Sfi.'jft. 
30 0-^:3 fiO 

aoidoHGO. 

30.3*^13 m. 
a0.44ifi 60. 



(5377' 
75^'j 

im 

59ti0 
7147 



42.B57 

43.5714] 

43 H0Q5I 

44 017^ 
44. ^Vi 
44,5ifflft 
44.7l>lii 
,45.0000 

'45.£3flt 
.iri.-l^tVj 
V, :iy.', 
ID . orp^M 
^0, laoo 

46.4i]«fi 

4e,fitni7 

4G.!M>4H 
^7. 14*J1* 
47.3810 



Tail. I Aj-u. 

i^/r7JJ5 .iTTsoi^n} 

Iti.KQ I 37.70458 

m:*m^B7 fljti7 

tU.OB43^.lvai 

iti.atioi 3a. 7500 

19.5000 38. iKitt3 
19 rp0flJJ39 11MJ7 
13.7079 31*. 3750 



ay 

IIIT^J 

riOtl7 



I 

lO.ailBSO 5833 
I3.ai57 39.731; 
JO 0KJ7 40.0000 

20. Jri">4 j.i <-■:.:']<] 
^O.M^ii -]! <H[T 
aKCK>l'4l.::5r.V 
JO, 7544 i4I .4583 



9° Curve. 

T&tL [ Ai^. 

ui~oiior:^^3a^3! 

l(J,7Hi5 33.51b5' 
10 H740 33.;ua7| 
10.0073 33. ti>teO 
17.0607 S4,!i74l 
17.15^134.^33 
I7.if+I5 M.4444 
17.3309 34.0:^96 
17.4S9S!34,8I4W 
17 5217.35.0000 



IC Currc. 3* 



30.5814 

30,71JW 

30.85a*i 

30.9970 

81.1S55,„ 

3l.27i0!sa. 

31,4130 02, 

31.5j11>53 

81JIHSW63 

31.3;^ OS. 

31.Si6GT|G3. 
32JI00'&I 
32.£-m;rt't. 

82.53055 05. 

3-3. W74 a->. 
3-3.:U5fl0i^.. 

3a.:£;i30 0t;. 



I>444 

5000 

777S 
0Q5fl 



em 

4U4 

7i^J* 
0000 
S77S 
5556 



nu 
a?^«9 

C0fl7 

60O0 
7771^ 
ori56 
3333 
iilll 



too: 

4444 

001 JO 
377 Jl 

111] 



ft33ii47 
l>5eu 47 

1Hf^S.H 

Ml.' r.i 
.OGih ill 
.7Ba5|4S*. 
.0033 40. 

.ceil 1^1 
. I33P;50. 
/J5Kfi;S0 

.^1834.^0. 

.rjOi;i:r»o. 

.0;i30f)1. 
74is!51. 
}*006iSl. 
9nil!51 . 
0981,53. 

SlOftifrJ. 

3a5ei5-j. 

r)T31 i53. 
il9!1? :..'! 
31ih;. .VJ. 
0'i:.ti ;V^ 
OiS3.54 
KRiflfi4, 
a857:54. 

I 
4014154. 
5373 .-VS 
0501 „lfl, 

7r>^u'.\.^. 

8H7ft rp5. 

oi 'ir34 .^ri , 
li=^i .vi 



6141 
7006 

8914 

oTfle 



lass 

3704 

555t; 
7407 
^^ 

un 

^]3 



Tan. I Arc. 

I.I.UJHt 3iM^jG: 
15 19141 30.3333 

:i.!j74&;ai(>.5Cioo 

15 35:7i3<t CC67 
1 !S. 4-109 !30 8333 
15 5i4l!31.ii000 

ir^.a^;3i,iC67 

3 rr 61)01 ; 31. 3333 
15.7730 31, &000 



0190 
8571 

095^ 
33t:3 

r.r ! 4 



7619 



OCW 

4701* 1 22 
7 113 1 ^J 

42BU 
6607. 
9048 as 
Hatf2^ 



iH).I^E8341 
i0.fi65i2'41 

ei.orjC^i4'2 
41 no ] 42 

'irt2740 42, 

■M.3T?0!42 
J(.4K19 42 



7957 



28 

23 4S14I50 



l.3f5'Jl|FiO 
.H14 Pjii 



(VI w 

e.s7] 

r-!M:!:l -on 

tH70i23 

2Hri0 23. 
5^J38e;J. 

7ftl9ji.'a. 

(HKIOI^.I. 

7ll3:^k 
U.vj-( ■;:.+ . 

4-^Ha'jr 

<:(jii.7l^4. 

ooisbi 



.B976 43, 
.f 101 0,43 

.lflWt44, 

.t!ts*i n. 
.:^jor. j.i. 

.4ii4.*ir41 

.5i'Sj,45. 
03^45, 
.7303'4& 
ftK)Q.4&, 

9441 4,^, 
OI81!40 
1520140. 
2550:40 

:ifi09'40. 
40;i8 40. 

5077 47. 
0717 47. 

77:iO 47. 
8?.^5^47, 

Ofla-i'l?, 

osnn ^H. 

INST* 4 SI, 

31121 m. 

41NH in, 
r^tr>3 4S 
(St 12 *9, 
7I«2 4^. 
8-^1 49 
!?^>|49 



8750 

0S:i3 
291 

70F3 
0UV7 
1250 

54r 

7500 

37511 

7917 

iiOiJO 

4107 
0350 



l8.iJl^^|:J^i.^j^J' 10.' 



18.637037 
18.;¥04'37 
1S.IS£J8;?JT 
IH. 914237 



io.oew):^8. 

19.:DI4 3.S, 

lo.aeaslaB 
i9.3re«|Be, 



nsTo 

4074 

77:8 

9^90 

14&3 

,3.'iS 

5t&5 

7037 



833.3 

041 

a;fi00 

4583 

im\ 

H7m 

j!n7 2 

W3;21 

fltmi 
1^50:^1 

ri.'!:i;i t;: 
7ni^^>,^i 



4riHfi!38. 
5610,39 

fi:,3* ;-;53 

7j^i0o9 

0291 '40 
I2l8'40 
2142 10 

306C|40, 

3990 40 
4914 40, 

5^^38 41, 
0702,41. 
70^^6 41. 
8010 41 . 
*]531 41 

oi:>8 4^:. 

V]s-i J2. 



.*^9 17, 
.0741117 

.2r,Ci.Vir, 

nu 17, 

f.'2',iii'l7, 

tHKM^'lM. 
.m^ 18. 
.3701' 18, 

5550118, 



85«3!31 
94141131 

!€C3|3£ 
l£9fi:3:f 

,27B7 3S. 
3f4fMt|a2 
44tairi2 

:i:^i* 33. 
0112|33, 

0944 !33. 
7 7 70! 33. 
HJf/7;->3. 

,*ie7] r)4, 

iu>3 3.r, 
i9a&3i. 

270;3J. 
3r»U0 34. 
AAWm. 

5i;6s!3r>. 
m+llilo 

OEI-^P 515 
778' 

eu4'; 

9479 
4^311 



;i5. 

m. 



liii. 

J]' i 



74a: 

9259118, 
1111 18, 
2lKt;^ 18, 
48n t«. 
tj04;:|l^. 

HSiyhs. 

0370118 

4074 19 ! 



1(i07 

5833 
791 



21 



.3231 4'a.nMo la, 

.41Kfi'.12 777H119, 

.rwiLr, ui I 1^:,' m. 

.7914 43.rji8r, 1:) 
R83t<l43.7«ifr 111 
.!}7fi3l4Jl,8rt89 13, 
.n<i'^7:44,M74l 1J>, 
.I01li44.!iifif<a.l9 



I j'lijji 
1974'30 

,seoO|30. 

36S8 30 

44Tifl;iO, 

r3ihj 37. 

0134 37, 
OOdrJ'iT 
77ii7l^!T 
8tt29;^17 , 
94fi|;37 
02Si3'38. 
1125.38, 

19n7,3H, 

2HiriiH, 

307^38. 

i''»to!3r=t 

5341 3*t 

0173 39 
7mk5!3*r 

7837 '39 



0067 
>i333 
0000 
lflC7 
a333 
,5(KX) 

trfC 

f-33:3 
iKKX) 

im 
;^33 

y:^iG7 

K3£3 

rax) 

IfjC: 

33:^3 

MXK) 

COG' 
8333 

loc: 
.3333 
.=.000 
cm: 

RiOO 

;«33 

.MOO 

006' 
KI33 

0000 
Hi6' 
33:^3 

51100 

of.e: 

!^3;33 
(KKK) 
100' 



im' 

,8'-'33 
CiOOO' 54 
.l(j(i7' 55 
3333 56 
l.noo 57 
i>:07' 58 
;.33, 59 



53 



TABLB Xnr. — ACTUAL TANGENTS, KTC. 



O 

1 
^ 
3 
4 
5 
6 
7 
8 
» 

10 
11 
12 
13 
14 
15 
16 
17 
18 
19 

20 
21 
2J8 

23 
24 
25 
26 

27 
28 
29 

30 
31 
32 
33 
34 
35 
36 
37 
38 
39 

40 
41 
42 
43 
44 
45 
46 
47 
48 
49 

50 
51 

52 
53 
54 
55 
56 
57 
58 
59 



dOO.079 400 
•iOO.910 401 
,'01.741 403 
^2.572 405 
203.403 406 
204 233 408 
2(^.064 410 
205.924 411 
206 788 413 
207.6141415 



1® Carre. %^ Oarv«. 8® Cnrre. 4* Curve. 5* dtrve. 



Tun. I Arc. 



445416 
375418 
106 420 
937 421. 
768 423 
599 425 
429'426 
260;428. 
091 430 
922 431 



229 

•230.103i460. 

2:«. 

231 



». 962 461 
.822 468 
!.652|466. 

483 466. 
814468 
145 470. 
976 471. 
806' 478 
a37;475. 
468 476. 
299 478. 
130 480. 
960.481. 

791483. 
a-)l 485. 
510 486, 



833 



667 



Tan. 

100.043 
100.459 
100.874 
101.290 
101 .705 
102.120 
102. 53G 
102.966 
103 30.') 
108.811 

104.226 
104.612 
105.051 
105 472 
105,888 
100 303 
106.719 
107.134 
107.549 
107.965 



A I'C. 

2«o"oob 

200.833 
201.60: 
202.500 
203 ;«3 
204.16-; 
205.000 
205.833 
206.06: 
207.500 



380 
796 
211 
641 
.071 
486 
901 
317 
732 
148 

563 
•JT9 
394 
809 
2» 
640 
056 
485 
915 



667 U6/i 



117.1 



746 

161 

000|1 17.577 

992 

408 



Tan. I 

66^7000 
66.9770 
67.2589 
67.5309 
67 8078. 
68.0848 
68.3618 
68.648:i 
68,9:i48 
60.211' 



006 215. 
421! 246. 
8:i7|247. 
252 248. 
6671249. 



Arc. 



4887 
7667 
0426 
3196 
5966 
8*35 
1505 
4274 
7044 
9814 

2583 
5a53 
8122 

.0988 
385;^ 
6622 
9392 

.2162 
49:JI 
7701 



0470 
8240 
6010 
8779 
1549 



7088 
9953 

2818 
5588 

8358 
1127 
3897 
6666 
9436 
2206 
4975 
7745 
051n 
3284 

6054 
8919 

1784 
4551 
r323 
009:] 
2862 
56:^ 
.8402 



133.333 
133.889 
184.444 
l:i5. 000150 
135.566 50 
i:^.lli;51 
136 667i51 
137.222:51 
137.778 51 
138.833 51 



.444 

000 
.5.56 

li: 
66: 

2J2 

778 
3:« 



000 
556 
II 
667 
222 
4319(152.778 
333 



150 ( 
150.: 
151. 
151. 
152.* 



161.111 
161.60' 
162.222 
162.778 
163.333 
163.889 
164.444 
165.000 
165.556 62 
117lll66.11ll02 



.0295 100 

2:r:s 100 

4450100 
.6528 101 
8605101 
.0682,102. 
2760 102 
4909,103 
/; 058 103 
,9185103 

1218 104 
3290104 
.53671106 
744.5 105 
052^^105 
1600106 
30771106 



Tan. I Arc. Tan. Arc. 



Oil 

5754 107 
78:i2 107 
9909 107, 

1987108, 
4064108. 
6141109. 



8290 
04:^ 
2517 
4591 
6672 



8719,111. 
0827|112. 

2904112, 
49811112 
059113 



9130 
1214 
3291 
.^368 
.7517 
9666 
1744 



8821 116. 
.5899117. 
7976117. 
0053 117. 
.2131118. 
420H|118. 
6286,119. 
8363119. 
.0440 120 
.2518 120. 

4595' 120. 
67441121. 
88031 121. 
0971 '122. 
3048 122. 
5125 122. 
7203 123. 
9280 123. 
.ia58 124. 
34351124. 



80 0000 
80.3338 
80.66(;7 
81.0000 
81.83S3 
81 .6607 



000 40.0281 

.417|40.1943 

.833,40.3606 
250 40.5267 

,667 40.6929 

.088 40 8592 

.500 41.025182.0000 
917 4 1.1 978 82. 8:«3 
833 41 .8692 82.0667 
750 41.5855 83.0000 

I 
167 41.7017 88 8888 
588 41.8679 88 6667 
00042.031184 0000 
417 42 2003 84.3333 
833 42.3ii65 84.0tH$7 

.250 42.5327.85.0000 

.667 42.6989 85.8833 
083 42.8651,85.6667 
500 43.0:^14 86.0(K)0 
43.]976,86.3333 



8638 
5800 
.6962 
8681 
0401 
.2063 
8725 
5387 
7019 
8711 



86.6667 
87.0000 
87.3838 
87.6067 
88 0000 
88.383:i 
88.6607 
80.0000 
89.33.38 
89.6GC7 



0373 90, 
2036 90, 
8698 90. 
5360 91 . 
7022 91 . 
8684 91, 
0346 92. 
2065 Sk2 
87R5 92 
544' 



0000 
3338 
6<i67 
0000 
3:«8 
660/ 
0000 
8338 
666? 
0000 



.7109 93.3838 
.8771:93.6667 
0433 94.0000 
2095194.3883 
87581m. 6667 
.5420| 95.0000 
,7082; 95. 3338 
.8744 95.6667 
0406196.0000 
.2068|96.3383 

.878o!96 6G67 

54.50; 97. 0000 
.7169,97.8.333 
.88:^1 '97.6667 
.0493 98.0000 
.2155,98.3333 
.3817 98.6667 
.5480 99.0000 

7142 99..3:i33 
.8804 99.6667 



54 



fABLB XTV. — ^ACTUAli TANGENTS, ETC. 



e* Carve. 7° Curve. 8® Curve. 9* Curve. 10* Curve. *• 
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TABLE XIV.— ACTUAL TANGENTS, ETC. 



1° Curve. 2* Carve. 3«» Carve. 4'» Curve. 5« Carve. 




118.667 
119.000 
119.3:i3 
119.GG7 
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TABLE XrV. — ACTUAL TANGENTS, ETC. 



G^ Qurvfl, 



7" Curve!, 8° CiirTe- 9^ Carre. 10" Ciirvf^. 5 




Are^ 



63.4000 
6*2.3167 

6-3, &ir 

63.7500 



Tan, Arv. 






fisee: 



HIT 

oaer 



!iB.4TtH 
^.661:^ 



(]Ol.«^!'JK 

4167 x>[l 



eS50 

2f»ao 



■^30 

Ilia.! 
;M56 

SGRO 
4004 



lie fl66TSJJ. 
'm.HTfiO sJlt. 

<Tr.x;ii]7!'Nj 
i:7.:3tKH].;jo. 
iJT.70Hbl:iO, 
07,&K>7;30, 

efi,541T 30, 



7500 30', 
ItiC; ':iO, 

7iJ]7Sl. 

(iO0(i-;^l , 

43G7;ai. 



40T4 

G926 
J 1 7 

5lSiJ 

,88841 



TanJ Arc. 



M. 



047fi 

E5.E137 

25.3800 
!£5,40G] 
2G.&5i!I 

■i'i 6a%3; 

2rj,7iB5; 



co,(K)oij; 

50 10C7 
to S:!3.1 

50 UK)0 

511 my, 

6tl.833U 
51,0000 
'51 1*167 

,51-.!i333 
'51,6000 



y68r;51, 
0513 n:! 
1314 5^ 
Sl7e':>iJ 

aioti'.vj, 
aJ>ia55j, 

4672j5sJ 
0364 50 



miO,50.2Iira 26 

ii^n^'50.8 
OS^ilO, 60.0000 
Jlti1j<kJ.lS5:i 

£;HS5li]0.37OI 



66fl: 

83.'ia 

C'NN'X) 
1087 

un 

'Am 

883:1 
MM 18 
IMT 19 



O 

1 
2 
3 
4 
5 
6 
7 
8 
9 

10 
11 
la 
13 
14 
15 
16 
17 



515? 



<jo.ri:ir](] 
oo.TJo: 



60S1 CI 

TOa? 61 

7m»akii 

BtH7|6l. 
9*41 m. 
07[5rTO3 
169a'o:2 
iffil3;ft» 
a.VS7|fl3, 
4461 02. 



ini 

481 f] 
CKJT 

0il7n 

.407^ 

7T78 



8S33.31 , 



041 

SJ50O 

41)83 

(360T 

8750 

76tt;J 



48.6701 07 
4ft.lil4C97 
48.ft5.^ft7 
4ft.O0lT«f* 
49,S303 98 

4a, 3087 ns 

49,5073 B8 
49.6W*Jne 
49.71IJieSW 
49,».S^4 09 



.EJlflTSa, 

,3333 3-:. 
.5417 n-1. 
,T500iiI3. 

,ieE)7l33 
.371^0 33 

,7ai7l!iS, 



53S502 
63013113 
73:^3' 03, 
8157. a. 
WlBl 53 
(Hia7 C3, 

irni64. 
3841 m 
0705 64. 

^680 64. 

f\:-.^y: f-i. 

v»3no 65. 

t>'233 65, 
118S)60 

306lf.06, 



ft03(i 

148:2 
333^i 
.MR:3 

7007 
ft88(j JH. 
(>74ll'i8, 
S!r]J>3:iR, 
444l^&. 



>H>:i7 f>:-i.' ■ 

8^?^|.^3 

SJ7^^)li03 



lS84|fi4 
r.22]Ei.>l 
r.3fHR|.i4 

f,4711 M. 

r,&S43l.'55 
'.6401f55 

r.e6£«5 55. 

«, 051113,50 
^.1424,5tJ 

L8087 5tJ. 

L391:j.'i6 
L47fn'.'ifi. 
L558:i 57 
1.6415.57 
L7:'47 57. 
Wir>T'57 

07UTI r^r. 

140a,58. 



K^i3 

uooo 

lijij 
33:^ 

,6601 

,83;i3 

,0lXM3 

itjo; 

.3:>33 

.50tX? 
.<ii.Hi7 

.83;ia 

,0000 

.16tt7 
,33'« 
.5000 

66fi: 

S3.I3 

OtiOO 



21 
22 
23 
24 
25 
26 
27 
28 
29 

30 
31 
32 
33 
34 
35 
36 
37 
38 
39 

40 
41 
42 
43 



3^133, 44 
fiDiJOi 45 
tV0fi71 46 



H333 

.166; 



47 
48 
49 



fll4l*l20,^Sfl5!58.33;«[ 50 
rl^'HKi:PSK3Jt57 rh8.5^>ii0 51 
T-r-,'j :j'.J ;K-,i>r.s.i-i,f',7. 52 
i^-ii+ -^1 -rir] r,^ ^iKt^sl 53 
.VviU ;iiJ,Ui^i^ -'^J iii:Hif>i 54 
7407|aH,G454,Mi.',i'.il7; 55 
7J'^,'VaLHK75:ti6r.',i :-,:::)3] 56 

.iiiiliia.8]47,r.ii.r.LMjo 57 

■Mte3S0JKJO7,^TI,OIVi7 58 

48i5i!J0,m3g5y.h3a;i, 59 
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TABLE XIV. — ACTUAL TANGENTS, ETC 



4 

ti 

7 
H 


lO 

ir 
l;^ 
l.i 

14 

lii 
lu 
17 
lit 
If) 

20 
21 
2j; 

24 
2f. 
24 1 
27 
2« 
2y 

30 
31 
3S 

313 
34 

3r- 

3<> 
37 
3H 
39 

40 
41 

45; 

4S 
44 

45 
4C 

4': 

4( 
4& 

50 
51 
52 
53 
54 
55 
56 
57 
58 



1* Cuj'veH I 13* Carvt?. 



Tan, 



Arc. I T^iji, 1 Art^, Tan, I Ar<s. | Tan. 

1;jLH)Ts^] 'umuirN) i5ih::ji huojwo 



4^ t'lij-ve, I .I" tJnrve. 



HH).3?i| 2f}0.55fl ?[» !2030 



Arc. 



iriO.IS33 
l/-i50 



,:iin . 7*1! Gt}."» . 01)0 1 51 , ;i9r ' ',m . rjtwj 

,304 44rj'60tt 3?13 IB^i.aJH :ii>4.1*J7 I0],4lte! 303 7T« TB.ISJOUiIsl* 0«a 
I :W5 . STtt; fi 1 0(X> L^ii JUH mh . VOO'' 1 1 . im ^'(W a-i^ to 3^37 1 1 5;S ilOO 
aiXl 1(^1311607 ).^a.0r)'J3iJ5 H3^i 10s (Uft:K]a.8H9 7b.5415 154,017 
:m . 9^7 1013. ^m 1 51 J 74 306 . OrS7 103 . 3 iij. J> J . 414 , 7B 74 (Hi I ^ Em 
3O7,707]0irj.0OO,15S tKU,*)7,50{J 10;.MK);^:xIU5,000^T«.9S'll ISa 7M 



J. 



5WS Fr5fliiie efl7|lM !i.1l|:i4}S.3^J [O^.R^f^'iO:^ r>%3 77 17»n;[51 IE 

^m iH7 U 1 8 . aa.^ 1 rii . 7 1 ft • rSOO . l C7; l EVM -n^ L'i>i M 1 1 ' 77 :l^^ H^ [ 54 ' m\ 
3I0.,1E8 (jyil.CKXJ I55j(i5'^J!0.fKVy][lQj,4.^^00.[J(JT 77 5JPl5|u>5 (m 
; H ! M Hf ■ a3 ] , (JC7 1 55 . 5*} 3 ] t> . P:i:)" 1 r W 7^ri W^ )7 . :;^^J 77 *^J-^-J T ^,r, 4 1 7 
.1EKfl7tK5:*;l.rj3;iirj5.03.=>3ir.lia7!jOJ 4>f>4l3il7,77H7H OICHf 1,-,5Hri:i 

:>{]!J.H1W'-""' "■"" ^"" •■ ■-■' 

31S.011 
■114,47^ 



Tan. 



A V 



(kj.tfii..' 00 

IVO 4LHK1 1:^11 r<>7 

(50.57&:3hai iJOO 
ttO 7414 'lifl :i33 
(K> y071i'l31 (it$7 
&H>7mi:i2 VKJO 
*3l.x'J00 li^ ,^^^3 
t31.4i}(lS iaa.007 
«1.57^ t.:a,uoo 






12a.333 
VJiAS7 
m iiOO 



-SI7.(M?;i 



E5-J 414ft ]^4 G67 



fjii 0iXf|i5».4n 'ii:?.5oa;]ii4.-jfii|-i!iH'iw.r:s!^j:7 m '^^tl\ri' h^\2 ih ttoo 

&2ii . U(S7 LSfS . S -JO .^1 ] ;^ S-^S ] 04 . 5:^^ ^-W .MA, 7^.. ■li'j.^i , I r.ij Dti 7 l;^ ^ i 74 ] 'i:i ;j.?3 
it'JH.:illllftT.&J:J|Hll.l(J~ - -'- ' ' ^ 



riau.ixw 157,05 

031.507. 1513,087 



m&.ooo 



31fl.(M7 
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TABLK XIV.— ACTUAL TANGENTS, ETa 



6° Curve, 



7* Carve. 



Tan. I Arc. j Tan | Arc. 



to. 0709,100 000 
50.20«i|100.278 



50.3480 

50 4865 
50.0251 
50.7636 
50.90ai 
51.0406 
51.171W 
51.3225 

51.4658 
51.6043 
51.7428 

51 8814 
52.0199 

52 158J 
52.2909 
52.4355 
52.5740 
52.7173 

53.8606 
52.9991 
63.1377 
53.2762 
53.414: 
53.5533 
53.6918 
53.830:^ 
63.9688 
54.1074 

54.2459 
64.3892 
54.5325 
54.6710 
54.8096 
54.9481 
55.0866 
55.2252 
55.8637 
65.5022 

55.6407 
55.7840 
55.9274 
56.0659 
56 2044 
56.8420 
56.4815 
56.6200 
56.7585 
66.8971 

67.0866 
57.1741 
67.8126 
67.4559 

57.r ' 

57.7878 
57.8763 
58.0148 
58.1534 
58.2919 



100.5.561 
100.833 
101.111 
101.389 
101.667 
101.944 
102.222 
102.500 



778 
.056 



42 9248 

43 04.%! 
43.1623 
43.2811 
43.3999 
43.6186 
48.6874 
48.7561 
43.8749 
43.9977 

44.1206 



611 



1(».656 45. 
105.833 45. 
106.111 45. 
106.389 45. 



7143 
85.9524 
86 1905 
86.42H6 
86.6667 
86.9048 
87.1429 
87.3810 

6190 
87.8571 

88.0962 



106.667 
106.944 
107.222 
107.. 500 
107.778 
108.056 



111.11147 
111.3^0 47. 
111.667147, 
111.944 48, 
112 222 48 
112.500.48, 
112.7^148, 
113.056'48 
118.83:^48, 
113.611,48, 



,8681 
.4769 
.6956 
7144 
,8831 
.9519 
,0707 
,1935 

3164 
4351 
5539 
f.726 
7914 
9102 
0289 
1477 
2664 
:i862 

fxm 

6268 
7497 
8684 
98:^ 
1059 
2247 
34.34 
4622 
5810 

6997 
8226 
94.54 
0042 
1829 
3017 
4205 
5392 
a58n 
776' 



880 48 
16749, 
444 49, 
722 49, 
000 49, 
278 49, 
556 49 
83349 
111,49 
389 49 



8955 
0142 
,13:W 
,2559, 
,3787 98. 
4975 98. 
6162 99. 
,73.50 99. 
,8537|!I9, 
,9725199, 



5714 
8^95 
0476 
2856 
5238 
7619 
0000 



4 

7143 

,9524 

,1905 

4286 

666^ 

.9048 

,1429 

,3810 

6190 

,8571 
0952 

s:m 

5n4 
8095 
0476 
2a56 
6238 
7G19 
0000 

2381 
4762 
7143 
9524 
1905 
4286 
6067 
9048 
1429 
8810 

6190 
R571 
09.52 
3.3:« 
,5714 
,8095 
.0476 
.2a56 
.6238 
.7619 



8* Carve. 9° Curve, 



Tan. [ Arc. Tan. I Arc. 



75 0000 
75.2083, 
754167 
75.6250 
75.83.33 

76 0417 
76.2500 
76.4588 
76.6(«' 
76.8750 



J.6129 77, 
J.71C9 77. 
J.8208,77, 
J.9247|77, 
).02S7 77. 
) 1326 78 
).2365 78 
).3405 
).4444 
).5519 

).6594 79, 
). 76.34 79 
) 8673 j 79 
). 971279 
). 0752 80. 
) 179180, 
).2830"- 
1.3870 
).4909 
1.5948 

1.6988 81 
1.8063 81 
1.913881. 
0177181. 
:. 1217,82. 
; .22.56 82 
.8295 
.4835 
.5374 
.6413 



82.' 



74.53 83. 
a528 83. 
9603.83, 
0642183. 
1682i&4. 
,272184. 
87C0 84. 
,4800,84, 
,6839'85, 
6878 85. 



0633 

291 

6000 

7088 

9167 

12.50 

333: 

541 

7500 

9583 

166^ 

3750 

58:33 

791 

0000 

2083 

41(17 

6--i.5l) 

8;«3 

041 

2500 
4583 
6667 
8760 
0833 
2917 
6000 
708J 
916: 
1250 

8.333 
541' 
7500 
9583 
1667 
8750 
5833 
7917 
0000 



83.81»93 

33.491 

1.33.5841 

33 6765 

:«.7689 

33.8613 

:«.a537 

:^.0461 

34.1.385 

.34.2ail 



4.791 

4.8842 

4.9766 

5.0690 

5.1640 

5.2601 
5.3525 
5.44.50 
5.5374 
5.6298 
5.722-^ 
5.8146 
5.9070 
5.9994 
8.0918 

8.1842 
B.2798 
8.3754 
8.4678 
8.5602 
8.6526 
8.7450 
6.8374 
R.9298 
7.0222 



30.0671 
30.1503 
30.2335 
30.8166 
30.3998 
30.4830 
30.5662 
80.6494 
30.7326 
.30.8186 



68.: 



1.0741 



!.4074 
t.6926 

!.7778 
1.9630 
1.1482 
t.8333 
1.6185 
1.703: 



,7918 85.4167 .38, 
85.62.50 38, 
,9996lR5.83a3 38, 
,1071186.0417 38 
,2147 86.2500l38, 
,3186 86.4583 38 
.4225 86.6667t.38 
.6265,86.87.50 38 
.6304 87.08.33 38 
.7343,87.2017.38 

""59 



7.1146 74.0741 

r.2102 

7.8058 

7.8982 

7.4900 

7.6830 75.1 

7.6754 

7.7678 

7.8602 

7.9526 

04.50 
1374 
,2296 
8254 
,4210 
61.34 
,6058 
,6982 
.7906 
.8830 



;.8519 
'.0370 
'.2222 
'.4074 
'.5920 



10° Carve. 



Tan. I Arc. 



60.0000 
60.1667 
60.3:«3 
60.6000 
60.666: 
60.8333 
61.0000 
61.166' 
61.333J 
61.6000 



9047 61, 
9879,61 
0710'62 
1542,62, 
237462 
3206 62 

40:38 6; 



666: 



0000 
1667 



5000 



4870|62.8:«3 
0000 
166' 



5702 6:3. ( 
6502 63.: 



.7423 63 
82.54163 
9086163. 
9918 63, 



07.50 
1582 
2414 
..3246 
4077 



32.4909164.1 



33.33 
.5000 
666' 
a333 
0000 
166' 
.33.33 
5000 
C66' 



5741 65, 
6602 65 
7462 05, 
8294 65 
9126 65. 
99.58 05, 
0790166 
1621 
24.53 
3285 



0000 
166' 
3:333 
.5000 



66 



.0000 
166' 
3333 
5000 



33.4117 66.6667 



i.4978 66 
6 
6670,67 
.7502,6: 
,a334'6: 
9165,67, 
9997' 67 
0829,68 
166168 

2493 68, 
3325 C8 
415768. 
5017iG8. 
5878' GO. 
6709,69. 
'541 '69, 
8.373,69. 
92051 69, 
0037169, 



.0000 
166' 



5000 
.666' 



0000 
.1667 



50(;o 
6C6: 

8333 
0000 
1667 
83.33 
6000 
6667 



TABLB XIV. — ACTUAL TANGENTS, ETC. 



M. 



O 

1 
2 
3 
4 
5 
6 
7 
8 
9 

10 
11 
13 
13 
141 
15 
16 
17 
18 
19 

20 
21 
22 
33 
34 
35 
3o 
37 
38 
39 

30 
31 
33 
33 
34 
35 
3G 
37 
38 
39 

40 
41 
43 
43 
44 
45 
4G 
47 
48 
49 

50 
51 
53 
53 
54 
55 
66 
57 
58 
59 



1« Curve. 



Tan. 



350.425 

351 .256 

352.087 

:352.946 

353.806 

:J54.637 

355.46 

:i56.298 

357.129 

357.960 

;i58.79i 
359.621 
360.452 
361.312 
362.171 
:363.002 
363. a33 
364.664 
365.494 
366.325 



367 



Arc. 



00.000 
701.667 

'03.3:« 
705.000 
706 66^ 
708.333 
710.000 
711.667 
713.333 
715.000 



3° Curve. 



Tan. I Arc. 



175.219 
175.635 
176. a50 
176.480 
176.909 
177.325 
177.740 
178.156 
178 571 
178.987 



;«0.000 
[350.833 
351 667 
352.500 
353.333 
354.16' 
355 000 
355. 83;^ 
356.667 
357.500 



716.667 179. 
718.333 179. 

'20.000180. 
721.667 180. 
72:^.33318!. 

25.00^181. 
726.667181. 
182. 
7;30.000'182. 

'31.667 183. 

'as.ass'ias. 

000184. 
667184. 
3:33' 184. 
000185. 
667 ia5. 
33:3 186. 
000,186. 
667,186. 
748. 333' 187. 



402 358.333 
817 359.16' 
23:3 380.000 
662 360.8:33 
092 361.667 
508 :362.50O 
92:3,363.33:3 



338 364.167 
754365.000 
169 365.833 



116.820 233.333 87.62:33 
117.097 23:3.889 87.8:311 
117.374 231.444.88.0388 
117.661:235.000,88.25371 
117.947!2a5. 556 88.4686 
118 224 236.111188.676:3 
118.501236.667,88.8841 
118.778 2:37.222 89.0918 
119.05512:37.778 89.2996 
119.332 238.333 89.6073 

119.609 238.889 89.7150 
119. 886 1 239. 444 89.9228 
120.163 240.000 90.1305 
120.450,240.556 90.3454 
120.7361241.11190.5603 
121.013,241.667 90.7681; 
121.290 242.222 90.9758 
121.567 242.778*91.1836 
121.844 243.333 91.3913 
122.121243.889 91.5990 



7:3.5. ( 
736 

738 
•40, 
'41, 
743 
745, 



000,187. 
667.188. 
:333 188. 
000; 189. 
667,189. 
333189. 
000190. 
667|l00. 
333,191. 
000 191. 

667|191. 
3:33192. 
000,192. 
667|193. 
a33 193. 
000,194. 
667 194. 
333 194. 
0001195. 
,667 195. 

333I196, 
000 196 
667,196 
383 197 
000 197 
6^57 198 
333 198 
000 199 
667il99 
333109, 



577 
993 

.408 
823 
2:39 
654 

.070 
4a5 



,667 
500 
333 
167 

.000 
833 
667 
500 
3:33 
167 

000 



367 
368 
369 
370, 
370 
371 
372 
373 
374 

375. 
375 
:376, 
377 
378, 
:379 
380 
330 
381 
382.500 



500 
3:33 
.167 
.000 
a3:3 



384 
385 
:3a-> 
:iS6 
387 
388 
389 
:390. 
390 



391. 
392.i 



661 

500 

a33 

16 
000 
833 
667 
500 
333 
915!399.167 



:395.< 
395.1 
396. ( 
397.! 
398.3 



3* Curve. 4° Curve. 6« Curve. 



Tan. I Arc. 



Tan. I Arc. 



210 
491 

783 
060 
3:37 
614 
891 
168 
445 
722 
999 
2a5 

60 



444 91, 
000 92, 
556 92, 



175.004 J 

175.41 

175.83:3 

176.250 

176.667 

177.0a3 

177.500 

177.91 

178.333 

178.750 

179.167 

179. sas 

180.000 
180.417 
180.833 
181.250 
181.661 
182.083 
182.500 
182.917 



93 



111 

667 

222 

778 

3:3:3 

S89'93 

444193 

000:93. 
556 94, 
111 94. 
667 94. 
222 94, 



656 95. 
Ill 96, 
96. 



8068183, 
0145 183. 
2223 184. 
4:372,184. 
6521 !185. 
8598 ia5. 
0675 \8o. 
2753186. 
4830 186. 
6908.187. 

8985187. 
1134 187. 
3283,188. 
5:360188. 
7438 189. 
95151 189. 
1593 190. 
3670 190. 
5747 190. 
7825 191. 



333 97 
97 



262.778 



98 
,889 99 



98 



9902 
2051 
4200 
6278 
a355 
0433 
2510 
4587 
6665 
8314 



oa3 

.500 
91 
3:33 
750 
16' 
583 
000 
41' 



0963 195 
304o|l9fi. 
5118196, 
7195! 197. 
9272,197. 
ia50l97, 
3427198. 
5505 108. 
7582199. 
9731 199, 



Tan. I Arc. 



70.1065 
70.27271 
^0.4389 
0.6108 
0.7828 
0.9490 
71.1152' 
71.28141 
71.4476 
71.0138 

n.7801 
71.9463 

2.1125 
72.2844 

2.4564 
72.6226 
72.7888 
72.9550 
73.1212 
73.2874 



4536 
6198 
7860 
9580 
1299 
2961 
4623 
6286 
7948 
9610 



1272 
2991 
4711 
637:3 
80:35 



140.000 
140. &33 
140.667 
141.000 
141. 3a3 
141.667 
142.000 
142.338 
142.667 
143.000 

143.833 
143.067 
144.000 
144.333 
144.667 
145.000 
145.3:33 
145.667 
146.000 
146.333 

146.667 
147.000 
147.3:33 
147.667 
148.000 
148.3:33 
148.667 
149.000 
149.333 
149.667 



150.000 
150.3:33 
150.667 
151.000 
151.3:33 
.96971151.667 
.1359 152.000 
.3021 152.333 
.4683 152.667 
.6:3451153.000 

.8008153.333 
.97271153.667 
.1446 154.000 
.:3109 154.:333 
.4771 '154. 607 
.6433 155.000 
.8095 155.-3:3:3 
.9757 155 607 
1419 156.000 
3138 156.3:33 

.4858156.667 
&520 157.000 
81 82; 157.. 333 
9844 157.667 
15061158.000 
3168,158.333 
4831 158.667 
6493' 159. 000 
8155,159.333 
98741 159.667 



TABLE XrV.— ACTUAL TANGENTS, ETC. 



6<* Carre. 



Tan. 



58.4:^04 
58.5690 
58.7075 
58.8508 
58.9941 
59.1326 
59.2711 
59.409: 
.59.5482 
59.6867 

59.8253 
59.96:i8 
00.1023 
60 2456 
60.3889 
60.5275 
60.6660 
60.8045 
60.94:30 
61.0816 

61.2201 
61.3586 
61.4972 
61.6405 
61.7838 
61.9223 
62.0608 
62.1994 
62.8379 
62.4764 



6149 
,7582 
,9016 
,0401 
,1786 
,3171 
4557 
,5942 
7327 
,8713 



62 



64.0098 
64.1531 
64 2964 
64.4349 
64.5735 
64.7120 
64.8505 
64 9890 
65.1276 
65.2709 

65.4142 
65.5627 
65.6912 
65.8298 
65.9688 
66.1068 
66.2453 



Arc. 



116.667 
116.944 
117.222 
117.500 
117.778 
118.056 
118.333 
118.611 
118.889 
119.16'; 



444 
722 

000 
278 
556 
883 
111 
389 
667 
944 

222 
500 
778 
056 
333 
611 
881 
16^ 
444 
722 

.000 
.278 
556 
.833 
111 
381 
66' 
944 
222 
500 



127.778 
128.056 
128.333 
128.611 
128.889 
129.16'; 
129.444 
129.722 
130.000 
130.278 



556 



1.500 
5.778 
66.6657il38.056 



132.' 



7** Curre. 



Tau. I Arc. 



50.0913 
50.2100 
50.3288 
50.4516 
50.5745 
50.6932 
50.8120, 
50.9308; 
51.0495, 
51.16831 



100.000 
100.238 
100.476 
100.714 
100.952 
101.190 
101.429 
101.667 
101.905 
102.143 



.2870102. 
4058;102. 
— 102. 



6474 
.7702 
8890 
0078 
1265 
.2453 
3640 



0016 
7203 
8432 
9660 
0848 
2035 
32-,'3 
4410 
6598 

6786 
8014 
9243 
0430 
1618 
2805 
3993 
5181 
6368 
7556 

8743 
9972 
1200 
2388 
a576 
4763 
5951 
7138 
a326 
9554 

0783 
1971 
8158 
4346 
5533 
6721 
7908 
9096 
0284 
1512 



762 
.000 
238 
476 
714 
952 
190 
429 
.667 
905 

143 
381 
619 
857 
095 
.333 
571 
810 
048 



8*» Curve. 



Tau. 



48.8388 
43.9422 
44.0461 
44.1536 
44.2612 
44.8651 
44.4690 
44.6780 
44.6769 
44.7806 



9887 
0926 
,2001 
8077 
4116 
,5155 
6195 
7234 



9813 
0352 
1391 
24C6 
3542 
4581 
5620 
6660 
7699 
8738 

9778 
0853 
1928 
296: 
400: 
5046 
6085 
7125 
8164 



0243 
1318 
2893 
3432 
4472 
5511 
6550 
7590 
8020 
9704 

0779 

1819 

2a58 

8897 

4a37 

5976 

7015 

80.t5;99, 

9094 99, 

0169199 



Arc. 



87 5000 
87.7083 
87.916^ 
88.1250 
88.3833 
88.541' 
88.7500 
88.9583 
89.1667 
89.8750 



.5838 
.791' 
.0000 
2083 
4167 



.041 
2500 
4588 



8750 

0833 

291 

5000 

7083 

9167 

1250 

338? 

5411 

7500 
%8i 
166' 
3750 
5833 
7917 
0000 
2083 
41 6^ 
6250 



,041 

2500 

4583 

6667 

,8750 

0883 

291 

5000 

7088 

916^ 

1250 

3333 

541 

7500 

9588 

1667 

37.*»0 

58.33 

7917 



9® Cnrve. 



Tan. 



38.9754 
39.0678 
39.1602 
39.2558 
39.3614 
89.4438 
39.5862 
39.6286 
39.7210 
39.8134 



,9068 
9962 
0906 
1862 
2818 
3742 
4666 
5590 
6514 
7439 



a363 
9287 
0211 
1167 
2122 
3046 
3971 
4895 
5819 
6743 

766' 
862? 
9579 
0508 
1427 
2351 
8275 
4199 
5123 
6047 

6971 
7927 
8883 
9807 
0731 
1655 
2579 
3503 
442' 
5383 



7263 
8187 
9111 
0035 
0959 

isas 

2807 
8731 
4687 



Arc. 



77.7778 
7.9630 
78.1482 
78.3383 
78.5185 
78.7087 
78.8889 
79.0741 
79.2693 
79.4444 



79.8148 
80.0000 
80.1852 
80.3704 
80.5556 
80.7407 
80.9259 
81.1111 
81.2963 



.4816 
.6(56' 
.8519 
.0370 
2222 
.4074 
.5926 
82.7778 
1.9630 
M482 



3333 
,6185 
,7037 
,8889 
0741 
,2593 
,4444 
6296 
,8148 
0000 



85.1862 
85.3704 
85.6556 
85.7407 
85.9259 
86.1111 
86.2963 
86.4815 
86.6667 
86.a519 

87.0870 
87.2222 
87.4074 
87.5926 
87.7778 
87.9680 
88.1482 
88.3883 
88.51W) 
88.7037 



lOo Curve. 


70 


Tan. 


Arc. 


la^ 


35.0869 


70.0000 


~o 


35.1701 


70.1007 


1 


35.2532 


70.3333 


2 


:^.8898 


70.5000 


3 


85.4254 


70.6667 


4 


35.5085 


70.83:i3 


5 


a5.6917 


71.0000 





35.6749 


71.1667 


7 


35.7681 


71.8333 


8 


36.8418 


71.5000 





85.9246 


71.6667 


10 


86.0076 


71.838;a 


11 


36.0906 


72.0000 


12 


86.1769 


72.1667 


13 


36.2629 


72.8333 


14 


36.8461 


72.6000 


15 


36.4293 


72.6667 


16 


36 6126 


7T2.8383 


17 


36.5967 


78.0000 


18 


36.6789 


78.1667 


19 


86.7620 


78.8383 


20 


36.8452 


78.6000 


21 


36.9284 


78.6667 


23 


37.0145 


78.8383 


23 


37.1005 


74.0000 


24 


37.1837 


74.166. 


25 


37.2669 


74.3833 


20 


37.3501 


74.5000 


27 


37.4833 


74.6667 


28 


37.5165 


74.8838 


29 


87.6996 


75.0000 


30 


37.6857 


75.1667 


31 


37.7717 


75.8333 


32 


87.8549 


75.5000 


33 


37.9381 


75.6067 


34 


38.0213 


75.8333 


35 


38.1045 


76.0000 


36 


38.1877 


76.1667 


37 


38.2709 


76.3333 


38 


38.8640 


76.6000 


39 


38.4372 


76.6667 


40 


38.6233 


76.83:33 


41 


88.6093 


77.0000 


42 


38.6925 


77.1667 


43 


38.7757 


77.8333 


44 


38.8589 


77.6000 


45 


38.9421 


77.6667 


46 


89.0253 


77.8338 


47 


39.1084 


78.0000 


48 


39.1945 


78.1667 


49 


89.2805 


78.a333 


50 


89.3687 


78.5000 


51 


39.4469 


78.6667 


62 


39.6301 


78.8388 


53 


39.6138 


79.0000 


54 


39.6965 


79.1667 


55 


39.7:97 


79.8838 


56 


89.8(528 


79.5000 


57 


89.9460 


79.6667 


58 


40.0821 


79.8888 


59 



61 



TABLE XIV. — ^ACTUAL TANGENTS, ETC. 



8«> 1° Curve. 2® Curve. S*» Curve. i* Curve, 



6® Curve* 



M. 



Tan. 



4 
5 
6 
7 
8 
9 

lO 
11 
1» 
13 
14 
15 
16 
17 
18 
19 

20 
21 
22 

23 
24 
25 
26 

27 
28 
29 

30 
31 
32 
33 
34 
36 
36 
37 
38 
39 

40 
41 
42 
43 
44 
45 
46 
47 
48 
49 

50 
51 
52 
53 
54 
55 
5(1 
57 
58 
59 



400.674 

401.505 

402.336 

403.167 

403.998 

404.828 

405.659 810 

406.519 

407.378 

408.309 



800.000 
801.667 



816. ( 
818.J 
830.000 
821.667 



Arc. 



Tan. 



805.000 
806.667 
808.333 
.000 
811.667 
813. a33 
815.000 



200.345 
200.760 
201.175 
201.591 
202.006 
202.422 
202.837 
203.267 
203.697 
204.112 



400.000 
400.833 
401.667 
402.500 
403.333 
404. 16r 
405.000 
405.833 
406.667 
407.500 



770 
6:^ 

489 

;i20 

151 

982 858 
812 860. 
643 861, 
474 86:^, 
333 865, 



000 



434.193 866. 
435.024 868. 
435.a54870. 
4:^6.685 871. 
4:^7.516873. 
43S.347i875. 
4:i9.178 

440.897 
441.727 



667317. 
317. 



885.000 

886.( 
8*^8. ; 
890. ( 
891. ( 



221.287 
221.703 
2i2.118 
2•->2.53:^ 
•>22.949 
223.379 
223.808 
224.224 
234.639 
225.055 



Arc. 



Tan. 



133.572 
133.849 
134.136 
134.403 
134.680 
134.957 
135.234 
135.520 
ia5.807 
136.084 



267.; 

267.778 

268.8.33 

268.889 

269.444 

270.000 

270.556 

271.111 

271.667 



425.000 



600 

16: 

000 
833 
667 
500 

333 

167 
000 
833 
667 
500 
333 
167 
.000 
.83ii 

667 
500 
83: 
16: 
,000 



141.938 
142.225 
142.511 
142.788 
143.065 
143.342 
143.619 
143.896 
144.173 
144.459 



361 
63S 
915 
191 
468 
755 
041 
318 
595 
872 

149 
426 
.70:3 
990 
276 
553 
»» 
107 
384 
661 



746 
023 
300 
577 
854 
131 
408 
694 
981 
358 

535 
812 
089 
365 
642 
929 
215 
492 
769 
046 

63 



Tan. 



100.188 
100.396 
100.603 
100.811 
101.019 
101.227 
101.4:i4 
101.649 
101.864 
102.072 



778 



778 



282.778 



285. 



290, 
291. 
291, 
292. 
292. 
293. 
293. 

294. 
295. 
•>95 
296 
296, 
297, 
297, 
298, 
298, 
299.444 



Arc. 



Tan. 



200.000 
200.417 
200.833 
201.350 
201.667 
303.083 
303.500 
202.917 

203. ass 

203.750 



80.1594 
80.3256 
80.4918 
80.6580 
80.8242 
80.9904 
81.1566 
81.3286 
81.5005 
81.666'; 



380 204. 
487 204. 
695 205. 
903 305. 
1111205. 
326 206. 
541I2O6. 
748|207, 
956 207. 
164 207. 



306.333 
,750 
16^ 
583 
000 
,417 



600 85. 
917 85. 
833 85. 
750 85. 
167 85. 



.8329 
.9991 
M654 
!.3316 
J.4978 
1.6697 
1.8417 
t.0079 
1.1741 
1.3403 

1.5065 
[.6727 
1.8389 
0109 
1828 
8490 
5153 
6814 
8476 
0139 

1801 
8530 
6340 
6903 
8564 



Arc. 



160.000 
160.833 
160.667 
161.000 
161. a38 
101 .667 
163.000 
163.333 
163.667 
163.000 

163.833 
163.667 
164.000 
164.833 
164.667 
165.000 
165.833 
165.667 
166.000 
166.883 

166.667 
167.000 
167.333 
167.667 
168.000 
168.833 
168 667 
169.000 
169.333 
169.667 

170.000 
170.333 
170.667 
171.000 
171 



583 86.0226171.667 
000 86.1888172.000 
417 86.3550172.833 
833 86. .'S212, 172.667 
250 86.6932 173.000 



569 316, 
217. 



667 86. 
063;87. 
500 87. 
917,87. 
.im\87. 
7.50,87. 
167l87. 
583!88. 
000188. 
417188. 



8651 
0313 
1975 



173.833 
173.667 
174.000 
3637,174. 833 
5299 174.667 
6962 175.000 
8624 175.33:3 
0348 175.667 
2062 176.000 
3725i 176.333 



.833 88.5387 
.250 88.7049' 
.66788.87111 
,083 89.0373 
,500'89.20:i5 
917i89..3755 
.833 89.. 5474 
,750189.71.36 
.167 89.8798 
.583:90.0460 



176.667 
177.000 
177.833 
177.667 
178.000 
178.333 
178.667 
179.000 
179.3:33 
179.667 



TABLE XTV. — ACTUAL TANGB1NT8, ETC. 



6<» Curve. 7*» Carre. 8» Carre. 9° Carre. 10» Carve. 8» 



Tan. 



66.8090 
66.9476 
67.0861 
67.2246 
67.8631 
67.5017 
67.6402 
67.7835 
67.9268 
68.0658 



68.3424 

68.4809 
68.6194 
68.7580 
68.9018 



9449 
0677 
1906 
3093 
4381 
69.46021138.611)59.5468 



500 
69.0446^187.778 



69.1881 
69.8216 



69.7872 

69.8758 

70.0191 

70.1624 

70.3009 

70. 

70.5780 

70.7165 



70.9985 



142.: 



71.2801 

71.4187 

71.5OT2142 

71.6967 

71.8843 

71.9728 

72.1118 

73.2546 



72.3979 
73.5866 
78.6750 
73.8185 
72.9620 
78.0006 
73.2291 
73.8724 
78.5157 



78.9813 
74.0698 
74.2084 
74.8469 
74.4JKW 
74.6885 
74.7790 
74.9106 
75.0491 



Arc. 



Tan. 



133.333 

133.611 

138.889 

184.16: 

134.444 

134 

136.000 

135.278 

135.556 

135.833 



57.2741 
57.3928 
57.5116 
57.6303 
57.7491 
57.8679 
57.9866 
58.1096 
58.2323 
58 8511 



111 



58. 



d8ii58. 
667 

944 58.i 
58.1 



4696 
5886 
7073 



066 59.^ 
333 £ 



138.889^9.6656119.048 

139. 

139 



70.8550141.389 



141. 



667 

71.1368|141.944 

222 

500 
778 
056 



143 
148. 
143 
148. 
144 



.611 
889 
167 

444 
72;^ 

000 
278 
566 



7844 
9031 



1488 
2676 
3863 
5061 
i289 
1426 

8614 
9842 
1071 
2258 
3446 
4634 
5821 
7009 
8196 
9425 



Arc. 



Tan. 



114.286 
114.524 
114.762 
115.000 
116.288 
116.476 
115.714 
115.962 
116.190 
116.429 



50.1244 
50.2284 
50.3328 
50.4862 
50.5402 
50.6441 
50.7480 
50.8556 
50.9631 
51.0670 



116.667 

116.906 61 

117.148 

117.881 

117.619 

117.867 

118.095 

118.8:^ 51 

118.671 

118.810 



51 



1709 
2749 
8788 

4ae7 

5867 
6942 
8017 
9066 
0096 
1135 

2174 
3214 
4253 
6328 
6403 
7443 
8482 
9621 
0560 
1600 



3714 
4790 
5829 
6868 
7908 



122 

122. 867|53. 8947 

128 

128. 



1.095 



123.571 



9986 
1025 
2101 



11 
389 
667 
73.6643|146.944 

78.7928147.222 



62.0658 

62.1841 

62.31 

62.4216 

62.5404124. 

62.65911126. 

62.7779 125. 

62.9007,125. 

63.0336125. 

68.1423125. 



126. 
126. 
126. 
126. 
127. 
127. 
.9818 127. 



2611 
3799 
4986 
6174 
7861 



1006 
.2194 



8176 
4215 
5264 
6294 
7383 
8372 
9412 
0487 
1562 



19056. 
55. 



8641 
4680 
5n9 
6759 
7798 
8873 
9948 
0988 
2027 
3066 



Arc. 



Tan. 



100.000 

100.208 

100.41 

100.625 

100.833 44 

101.042 

101.250 

101.458 

101.667 

101.876 



44.5648 
44.6667 
44.7491 
44.8115 
9389 
46.0263 
45.1187 
45.2148 
45.3099 
45.4028 



i.4947 90 



46 

45 

46 

46.7719191.2968 

45 

45. 

46 

46. 

46 

46. 



►.6871 
•.6795 



).8643 
L9599 
;.0555 
i.l479 
k2403 



4251 
6176 
6099 
7065 
8011 
8985 
9859 
0783 
1707 



8566 
4511 
5467 
6391 
7315 
8239 
9163 
0087 
1011 
1967 



.3847 
4771 
5695 
6619 
7543 
8467 
9423 
0879 
1303 

2227 
3151 
4075 



6879 
7835 
8759 
9683 
0607 



Arc. 



Tan. 



88 8889 
89!0741 
89.2693 
89.4444 
89.6296 
89.8148 
90.0000 
90.1852 
90.3704 
90.5666 



40.1181 

40.2013 

40.2845 

40.3677 

40.4509 

10.5341 

40.6172 

40 

40.7894 

40.87^ 



80.0000 
80.1667 
80.8338 
80.5000 
80.6667 
80.8888 
81.0000 
81.1067 
81.8888 
81.5000 



7407 

9259 

nil 



4816 
6667 
8619 
0370 



92.4074 



6936 

7778 
9680 



6185 
7037 



0741 



4444 

6296 
8148 
.0000 
.1852 
3704 
5556 
,7407 
9259 

nil 

2963 
,4815 
6667 
8519 
0870 
2222 
4074 
6926 
7778 
9630 

1482 
8833 
5185 
7087 
8889 
0741 
259;3 
4444 
99.6296 
8148 



96OT 
0889 



132182. 

83. 

82. 
8745 82. 
4606 
6488 83. 



83. 
88 

88. 
88. 
83. 
83. 
84. 
84. 
84. 
84. 
84. 
84. 

85. 
86. 
8080 85. 
86. 
85. 
86. 
86. 
86. 
86. 
86. 

86. 

86. 
87 
87 
87 
87 
87 
87 



7101 



8765 
9697 
0467 
1818 
2150 
2982 
3818 
4645 
6477 



0526 
135^ 
2189 
3021 



4742 

5674 
6406 
7238 
8070 
8901 
9733 
0594 
1454 



44.8118 
44.8950 
44.4782 
44.5614 
44.6446 
44.7306 
44.8167 
44.8998 
44.9830 
45.0662 



Arc. 



666: 



1.0000 
M66'; 



5000 
666: 



0000 

.166: 



5000 
6667 
8833 
0000 
166^ 
3333 
5000 
666! 
8333 

0000 
166! 
838] 
6000 
6667 
8833 
0000 
166' 
338J 
6000 

6667 
8883 
0000 
166' 
338i 
5000 



(.0000 
.166! 



88.J 



1.5000 
1.6667 
t.a333 
1.0000 
I.166: 
L 38:^3 
L6000 
►.6667 



TABLE XIV. — ACTUAL TANGENTS, ETC. 



90 


1° Carre. 


»<» Carre. 


8<» Carre. 4® Carve. 


ftoOorre. 


M. 



Tan. 


Arc. 


Tan. 


Arc. 


Tan. 


Arc. 


Tan. 


Arc. 


Tan. 


Arc. 


450. 9iS 


900.000 


225.470 


450.000 


150.328 


800.000 


112.768 


225.000 


90.2122 


180.000 


1 


451.754 


901.667 


225.885 


450.83:3 


150.600 


800.656 


112.960 


225.417 


90.8784 


180.a« 


2 


452.585 


908.833 


226.801 


451.667 


160.877 


801.111 


113.168 


226.888 


90.5447 


180.667 


3 


453.445 


905.000 


226.781 


452.600 


151.164 


801.667 


113.888 


226.250 


90.7166 


181.000 


4 


454.304 


906.667 


227.160 


453.888 


151.450 


802.222 


113.596 


226.667 


90.8886 


181.833 


5 


455.135 


908.833 


227.576 


454.167 


161.727 


802.778 


113.806 


227.083 


91.0648 


181.667 


6 


455.966 


910.000 


227.991 


455.000 


152.004 


303.833 


114.018 


227.500 


91.2210 


183.000 


7 


456.796 


911.667 


228.407 


455.888 


152.281 


803.889 


114.221 


227.917 


91.8872 


183.333 


8 


457.627 


913.833 


228.822 


456.667 


152.558 


804.444 


114.429 


228.833 


91.5534 


182.667 





468.487 


916.000 


229.252 


467.600 


162.845 


806.000 


114.644 


228.760 


91.7268 


188.000 


10 


459.346 


916.667 


229.681 


458.833 


158.181 


306.666 


114 859 


229.167 


91.8078 


188.888 


11 


460.177 


918.33:3 


230.097 


459.167 


158.408 


806.111 


116.066 


229.588 


92.0635 


188.667 


12 


461.008 


9;«).000 


280.512 


460.000 


158.686 


806.667 


116.274 


280.000 


92.2297 


184.000 


13 


461.838 


921.667 


230.928 


460.833 


163.962 


807.222 


115.482 


280.417 


92.3959 


184.838 


14 


462.669 


928.833 


231.843 


461.667 


154.239 


807.778 


115.690 


230.883 


92.6621 


184.667 


15 


463.500 


925.000 


281.759 


462.500 


154.516 


808.833 


115.897 


281.250 


92.7288 


185.000 


16 


464.331 


926.667 


282.174 


468.833 


154.798 


308.889 


116.105 


281.667 


92.8945 


185.883 


17 


465.190 


928.883 


282.604 


464.167 


156.079 


809.444 


116.820 


282.063 


98.0666 


186.667 


18 


466.050 


930.000 


233.083 


466.000 


156.886 


810.000 


116.685 


232 500 


93.2384 


186.000 


19 


466.881 


931.667 


283.449 


465.883 


165.643 


810.666 


116.748 


282.917 


93.4046 


186.833 


20 


467.711 


988.888 


283.864 


466.667 


165.930 


811.111 


116.960 


283.883 


98.5706 


186.687 


21 


468.542 


936.000 


284.280 


467.600 


156.197 


811.667 


117.168 


288.750 


98.7370 


187.000 


22 


469.373 


936.667 


234.695 


468.888 


156.474 


312.222 


117.866 


284.167 


98.9038 


187.888 


23 


470.204 


938.833 


285.110 


469.167 


156.751 


312.778 


117.674 


234.688 


94.0695 


187.667 


24 


471.035 


940.000 


2a5.526 


470.000 


157.028 


818.838 


117.781 


236.000 


94.2857 


188.000 


25 


471.894 


041.667 


235.956 


470.838 


157.314 


318.889 


117.996 


285.417 


94.4076 


188.833 


26 


472.753 


943.333 


236.885 


471.667 


1.57.601 


814.444 


118.211 


235.888 


94.5796 


188.667 


27 


473.584 


945.000 


•>86.801 


472.500 


157.878 


816.000 


118.419 


286.250 


94.7468 


189.000 


28 


474.415 


946.667 


237.216 


478.833 


168.155 


316.566 


118.627 


236.667 


94.9120 


189.833 


29 


475.246 


948.883 


237.632 


474.167 


168.482 


816.111 


118.884 


287.068 


96.0782 


189.867 


30 


476.077 


950.000 


288.047 


475.000 


168.709 


816.667 


119.042 


237.500 


95.2444 


190.000 


31 


476.936 


951.667 


288.477 


476.883 


158.995 


817.222 


119.257 


287.917 


95.4168 


190.888 


32 


477.796 


953.883 


238.907 


476.667 


159.282 


817.778 


119.472 


288.883 


95.6888 


190.887 


33 


478.627 


955.000 


239.822 


477.600 


169.559 


318.888 


119.680 


238.750 


95.7545 


191.000 


34 


479.457 


956.667 


239.737 


478.333 


169.835 


818.889 


119.887 


239.167 


95.9907 


191.888 


35 


480.289 


958.383 


240.158 


479.167 


160.112 


319.444 


120.095 


239.583 


96.0669 


191.667 


36 


481.119 


960.000 


240.568 


480.000 


160.889 


820.000 


120.803 


240.000 


96.2531 


192.000 


37 


481.978 


961.667 


240.998 


480.888 


160.676 


820.556 


120.618 


240.417 


96.4251 


192.883 


38 


482.888 


968.883 


241.428 


481.667 


160.962 


:321.111 


120.783 


240.838 


96.5970 


192.687 


39 


488.668 


965.000 


241.848 


482.500 


161.239 


821.667 


120.941 


241.250 


96.7632 


193.000 


40 


484.499 


966.667 


242.258 


483.838 


161.616 


822.222 


121.148 


241.667 


96.9294 


198.888 


41 


485.830 


968.833 


242.674 


484.167 


161.793 


822.778 


121.856 


242.068 


97.0956 


198.667 


42 


486.161 


970.000 


243.089 


486.000 


162.070 


828.833 


121.564 


242.500 


97.2619 


194.000 


43 


486.992 


971.667 


243.505 


485.888 


162.847 


828.889 


121.771 


242.917 


97.4281 


194.888 


44 


487.822 


973.833 


243.920 


486.667 


162.624 


824.444 


121.979 


243.a38 


97.5943 


194.887 


45 


488.682 


975.000 


244.a50 


487.500 


162.911 


825.000 


122.194 


248.750 


97.7662 


195.000 


46 


489.541 


976.667 


244.780 


488.383 


168.197 


825.566 


122.409 


244.167 


97.9382 


195.888 


47 


490.372 


978.333 


245.195 


489.167 


168.474 


826.111 


122.617 


244.583 


98.1044 


196.867 


48 


491.203 


980.000 


245.610 


490.000 


168.751 


326.667 


122.825 


245.000 


98.2706 


198.000 


40 


492.084 


981.667 


246.026 


490.883 


164.028 


827.222 


123.082 


246.417 


98.4368 


198.883 


50 


492.864 


988.888 


246.441 


491.667 


164.805 


827.778 


123.240 


246.888 


98.6060 


198.867 


51 


493.724 


9a5.000 


^46.871 


492.500 


164.592 


328.883 


123.456 


246.250 


98.7749 


107.000 


52 


494.583 


986.667 


247.301 


493.883 


164.878 


828.889 


128.670 


246.667 


98.9469 


197.888 


53 


495.414 


988.833 


247.716 


494.167 


165.155 


329.444 


128.878 


247.083 


99.1131 


197.687 


54 


496.245 


990.000 


248.182 


495.000 


165.432 


380.000 


124.085 


247.500 


99.2798 


198.000 


55 


497.076 991.667 


248.547 


495.838 


165.709 


.330.556 


124.293 


247.917 


99.4455 


196.888 


56 


497.907993.383 


248.962 


496.667 


165.986 


3:n.lll 


124.501 


248.883 


99.6117 


198.667 


57 


498.766 995.000 


249.892 


497.500 


166.272 


331.667 


124.716 


248.750 


99.7837 


199.000 


58 


499.625 996.6©7 


249.822 


498.888 


166.659 


882.222 


124.931 


249.167 


99.9556 


199.388 


59 


500.456 996.833 


250.237 


499.167 


166.836 


832.778 


126.1381249.583 


100.122199.687 



64 



TABLE XIV.— ACTUAL TANGENTS, ETC. 



G' Curve, 7^ Ciirre, 



Tan. I Aro. 



76,1H?6 EfiO 

75jji.i^l50 
75.7r>ir-ii5]. 
75..SS0B'l5l. 
151 
151 

15S 



76 . i)-,^ 
76.]dG0 

76 ;^)n4 

76.4 1H7 

76.595iO 
76 T^iflS 
76 W3;« 

77,ii07^S 
77.1461 
77.:iH4T 
77.i^3-J 
77.r>(3(J5 

77.^!*^ 

77.&868 
78.1 2M 
78,:2fi39 

78 filial 
7S r^m 
78J>Sia 

78. ^^-.^0 
78.':Kifil 
78.1046 

79. l;^^'^ 

79.aSl 

79 ;j.irM 
79.tU;H3 
79.*^ ^38 

79 0154 

80 iH.'^'Sg 
80 rJfJ^i 
80 [< 
80.rri)SO 



88 






101 

ifit 

161 

rei 

LHi!-JilC3. 



IMOiVfl 
153 a33 

153.089 
154,167 
154.444 
lM,73a 
155.000 
155. 37« 

155. SB3 
15fl.ni 
15^.880 
156, B67 

157,322 
]57.!jOU 
157.77^ 

I5S.056 

159.333 
]5&.6n 
153.889 
159.167 
159. 44^ 
150, 7S3 

jeo.ooo 

1C0,2Ty 
J(50.560 
160.833 



I 



■iQTr^ 

iiiNSl 
1C50 



167 
441 

278 
flnUul 

lll|7l 

a8^<7i. 



Tan. Arc. 



456a 

&75tJ 

817J 
9403 



D5S8 139 

iTTe 130 
2U64 m^ 
4151 130 

5;}80 1^ 



.0608 
.779tt 

0171 
.1359 
Mi6 
.378J 
.4953 
.0191 
,n7« 



8560 
1)751 
094! 

,aaio 134 

451J 
5773 
69G] 
8149 



05y^ 
1753 
SKJ81 
416B 

6543 

7T31 
8900 
01^ 

ia76 

a=563 
3751 

4!J;it8 
613G 
7814 
H&43 
IIITI 
0358 
t*H6 



ia^.a95 

13H.333 
13B,5?] 
^38.810 
139.^8 
I39.aftti 
139,S:>4 



S^ Carve. 




CO.filOO 
to. 7141^ 

(J0.R18H 



120.833 
131.01;; 
131,2:rf) 

l:Ji.45S 



53,987n 
53.a7m 
54.ff:3J 

.'i4.l6lK 



107.407 4a, nllS'% 

i07.r>*f.^4«.mti-i-ski. 

107,7ih.i8.U7Tfi;f)7. 
l07.LHW'r^;.7(3l]l-9T. 



61 , tJ^JGi.' VJ 1 . ('<i7 1 :. I 3" 'i 1 1 ■: ■"- I I -: J -^ K MO ; 117. 

oi.siii; rv^tiKii.'i.H.'-ii 1^- ■■■■■.■ i-.i iiTi;ilnr. 
1 3^1 , 7rr3 f I [ . 3] :i I' ■ I -r,' . :.VJ 5=1 . o4o; H 1 !>■ . ; 1 1 k wn i*.i'j3 97 , 
1 40 . (X Hj ' r; [ , .J .] ■. t:, [ ^j^; . rri>0 54 , fiJ^Jd : ] 1 1.-- ^^'J ■^ 1 M ?*3 1 'M . 
140,23.> dl.5;:4J5 1^3.708 M.7ii56,JU0.iJ;> .lU.^GStiifj^, 



4531 140 

5749! 140. 
(3978*140 
,^l«ii 141. 
i>353in. 
a''>41 ] H . 
l75RlJt 
3£ri7 IJ-J 
4l8=i ]4~'. 
53rill43. 



476 61 
7141^1 

!]fi3,ni 

1:^11 f:;-i 

1^1 1 ^ ivj 

] 4;; I r^ 
3S1 <s^ 
0191 G3 



7049 

8?24 
9:i?^{ 

(l!<f>3 

■:.'^s3 

51J33 

(tun 



132. 
133, 

133. 

T33. 

131. 
1^^4. 
]:.^4 

65 



IHK'H.I 

i6i;7 
;m3 

I11S'.7 
1«Hh 



017 54, 

135 54. 
ri,^3 n5, 
^J3ir^ 
7.^,0 :,5. 

U.^s r,5 
H:7 ">. 

;^:i:55 

793155, 



,*im»iiiT9.3&9 

9136 10fi.4N 

iai5;i03. 815149 
VMi 1 10.iHHV4i> 
27^141110. IS." ni 
,37S8 iio.aro w 

47"43.1]{1.5nfl4l> 
5fi9r< 1J<].741 50 
603^1 11 o.'.iJ^arj^i 



, 348*^. fl«. 3333 
4a^K) Ji8.ri(N.?fi 
,l?3O!l,0S.[](HJ7 
riDil 9.s(.s;-i;i3 
fi^73 mi,f>iKHi 

77U'imM(WTT 

.io8y:o9.8J3;ja 



40 
41 

Hi 

4 J 
4 1 
1 5 
4f5 
17 
4« 
4}» 

rH» 
51 

►^►> 

}^:< 
r»4 

r.s 



TABLE XrV.— ACTUAL TANGENTS, ETC. 



10° 1° Curve. 



Tan. 

501.5J87 
502.118 
502.949 
503.779 
504.610 
.505.470 
506.329 
507.160 
507.991 
508.822 



509, 
510, 
511, 
512 
513 
513 
514 
515 
516, 
517 

518 
.518 
519 
520. 
521 
522 
523 
523 
524 
525 



Arc. 



1000.00 

1001.67 

1003.33 

1005.00 

1006.67 

1008.33 

1010.00 

1011.67 

1013. 

1015.00 



652 1016. 
512 1018. 
371 1020. 
202|1021. 
0331023. 
864 1025. 
694 1026. 
554 1028. 
,413 1030. 
244 1031. 



1033. 
1035. 

\om. 

10:38. 



455' 1040 
2861041 
117 1043 



1045 
1046. 
1048. 

1050. 
1051. 
1053. 
1055. 
1056. 
1058, 
1060. 
1061 
1068, 
1065, 



k863 1066. 
!1068. 



5W 

5a5 

536, 

537, 

5:^8, 

539 

539 

540 

541.624;i080.00 

542.455 1081.6 



i.582 
7.413 
8.243 
9.074 
1.905 
764 



1070 
1071 
10i3 
1075 
1076 
1078 



.28511083. 
116|l0a5. 
94711086. 
806 1088. 
666 1090. 
497 1091 . 
328 1093, 
.1H7 1095, 
046 1096 
877,1098 



*» Curve. 3° Curve. 4° Curve. S" Curve. 



Tan. I Arc. 



250.653 
251.068 
251.484 
251.899, 
252.314 
252.7441 
253.174! 
253.589 
254.005] 
254.420 



500.000 
500.833 
501.66' 
502.500 
503. 33:^ 
504.16' 
505.000 
505. 8:« 
506.667 
507.500 



8361508. 
265 509. 
695510. 
110i510. 
526 511. 
941 '512. 
357,513. 
786514. 
216515. 
632:515. 

0471516. 
462517. 
878 518. 
308 519. 
737,620. 
153 520. 
568 521 
984 522. 
399,523. 
8291524. 



263. 258 '525 



674 525 
089:526 
505;527 
920 528 
.350|529 
780 5130 
195i5:«) 
610 5:31 
026 532 



267.441 
267.871 
268.301 
1.716 
269.1:32 
^69.547 
269.962 
270.392 
270.822 
271.237 



&53 541 . 
068 542. 
4S3 543. 
913.>44. 
:i43 545. 
75S545. 
I74I546, 
.604 547. 
033.548. 
4191549, 



Tan. 



167.113 
167.390 
167.667 
167.944 
168.221 
168.607 
168.794 
169.071 
169.348 
169.625 



Are. 



:3:33.333 
33:3.889 
3:34.444 
335.000 
335.556 
.111 
386.667 
337.222 
3:37.778 
338.333 

338.889 
444 
000 
556 
11 
667 
222 
,778 
383 



175.517:350, 
175.794:350. 
176.0711351. 
176.348 :i51. 
176.6251:352, 
I76.912'.3.52. 
177. 198 :3.53 



177.4' 

177.752 

178.029 



306 
.59-2 
,8:9 
,15(: 
4:3:3 
,710 
,98^ 
27:3 
560 3150 
8371360 

I 
114 361. 
391361.1 
668 362.: 
954 362. 
241 36:3 
,518 363, 
795:364, 
.081 305 
.368 365 
,6451366, 



Tau. 

125.346 

125.554 

125.762 

125.969 

126.1 

126.892 

126.60: 

126.815 

127.022 

127.280 



Arc. 

250.000 

250.41 

250.833 

251.250 

251.667 

252.083 

252.500 

252.917 

253.a33 

253.750 



273 263 



264 
264 
265 
265 
265 
266 

266 
267 
267 
26?-. 
268. 
268. 
269. 
259 
270 
270 



848 270. 
055 271. 
26:3 271. 
478 272. 
69:3 272. 
901 272. 
108 273 
323 273, 
538 274, 
746 274. 



.500 
917 

,833 

,750 

,167 

,588 

,000 

.41 

.83:3 

250 

,66^ 

,083 

,500 

.91 

.33:3 

.750 

,167 

,583 

OCO 

.41 

833 

.250 

667 
083 
500 
91 
:333 
750 
16^ 
583 
.000 
41 

833 
250 
66^ 
083 

5<;o 

917 
333 
750 
167 
68:J 



Tan. 

100 

100.454 

100.620 

100.787 

100.953 

101.125 

101.297 

101.468 

101.629, 

101.795 



I Arc. 

2OOI0O 
200.:333 
200.667 
201.000 
201.383 
201.667 
202.000 
202.333 
,202.667 
203.000 

208.333 
203.667 
204.000 
204.383 
204.667 
205.000 
205.883 
205.667 
206.000 
206.883 

206.667 
207.000 
207.838 
207.667 
208.000 
208.838 
208.667 
209.000 
209.833 
209.667 

210.000 
210.333 
210.667 
211.000 
211.333 
211.667 
212.000 
212.3:33 
212.6(i7 
213.000 

213 333 
213 667 
214.000 
214.3:38 
214.667 
215.000 

215. asa 

215.667 
216.0(0 
216.333 



690 216.C67 
856 217.000 
0231217.333 
1951217.667 
367 218.000 
5331218.3:33 
699218.667 
871 219.000 
04:31219.3:33 
2091219. GG7 



TABLB XIV.^ACTUAL TAHGKNT8, KTCJ. 



6«» Carre. 7* Carre. 8*» Carre. 9« Carre. 10<» Carve. 10« 



Tan. 



88.5853 
83.7238 
83.8624 
84.0009 
84.1394 
»4.2827 
84.4260 
84.5646 
84.7081 
84.8416 

84.9602 
a'i.1285 
85.2668 
85.4063 
85.5488 
85.6824 
85.8209 
85.9642 
86.1075 
86.2460 

86.8845 
86.5281 
86.6616 
86.8049 
86.9482 
87.086' 
87.2253 
87.8638 
87.5023 
87.6456 

87.7889 
87.9275 
88.0660 
88.2045 
88.8431 
88.4864 
88.6297 
88.7682 
88.9067 
89.0158 

89.1888 
89.8271 
89.4704 
89.6089 
89.7475 
89.8860 
90 0245 
90.1678 
90.8111 
90.4496 

90.5882 
90.7267 
90.8652 
91.0085 
91.1518 
91.2904 
91.4289 
91.6722 
91 .7155 
91.8540 



Arc. 



166.667 
166.944 
167.222 
167.500 
167.778 
168.056 
168.833 
168.611 
168.889 
169.167 



Tan. Arc. 

7176561 
71.':748 
71.8936 
?2.012:J 
72.1311 
72.2539 
72.3768 
2.4956 
72.6143 
72.7831 



172 

172 

172, 

173, 

178 

173 

178.889174 

174 

174 

174 



1.500 
1.778 
1.056 
1.338 



.167 
L444 



175.000 
175.278 
175.556 
175,833 
176.111 
176.889 
176.667 
176.944 
177.22^i 
177.500 



J80.556 
180.83;^ 
181.111 
181.889 
181.66: 
181.944 
182.222 
182.500 
182. 77B 
183 056 



142.857 
143.095 
148.333 
143.571 
148.810 
144.048 
144.286 
144.624 
144.762 
145.000 



7111 
62.8150 
62.9189 
63.0229 
68.1268 
63.2348 
68.8418 
63.4458 
63.5497 
68.6536 



8518 145. 
9747jl45. 
0975 145. 
2163 145. 
8350 146. 
4538146. 
5726 146. 
6954|l46. 
8188 147. 
9870147, 



06681147.619 
1746tl47.a57 
2933148.095 
4162|148.383 
53901148.571 
65781148.810 
77651149.048 
,8953149.286 
.0140 149.524 
,1369 149.762 



,8697150 
,8785 160. 
497S;i50, 
6160 150. 



7^48 
8576 
9805 
0992 
2180 
3368 



1.4565 152 

L5784 152, 

;. 7012152 

1.8200, 153. 

;.9387il53. 

'.0675;i58 

M762 15:1 

2991 154 

4220.154. 

5407154. 

65951154. 
7782 155 
8970J155. 
0198155. 
14271155. 
2615'l55. 
8802 156 
5031 156, 
6259 156. 
7447.156, 



Tan. 



7576 
8651 
9726 
0765 
1805 
2844 
8888 
4959 
6031 
7078 

8112 
9152 
0191 
1266 
2341 
3381 
4420 
5459 
6499 
7674 

8649 
,9688 
,0728 
1767 
.2806 
888J 
AQU' 
,5996 
,7035 
8075 

9114 
0189 
1264 
2304 
3348 
4382 
5422 
6407 
75^ 
8611 



Arc. 



125.000 
125.208 
125.417 
125.625 
125.833 
126.042 
126.250 
126.458 
126.66: 
126.875 



55.754' 
55.8472 
55.9396 
56.0320 
56.1244 
56.2200 
56.3155 
56.4080 
56.5004 
56.5928 



068 

.292 
500 

.708 

.91 
125 
383 
542 
750 

.958 

167 
375 
583 

792 
000 
208 
417 
625 

ass 

042 

250 
458 
66' 
875 
083 
292 
500 
708 
917 
125 



67.9651 
68.0690 
68.1729 
68.2805 
68.3880 
68.4919 
68.5958 
68.7034 
68.8109 
68.9148 



Tan. 



7808 
8768 
9687 
0612 
1586 
2460 
8415 
4371 
6296 

6219 
7144 
8068 
9023 
997« 
0903 
1827 
2751 
8676 
4631 

5587 
6511 
7435 
8359 
9284 
0239 
1195 
2119 
8043 
59.3967 



4891 
5847 
6803 
77T27 
8651 
9575 
0199 
1455 
2411 



4259 
,5183 
6107 
7063 
8019 
8943 
9867 
0823 
,1779 



Arc. 



111.111 
111.296] 
111.481 
111.667 
111.8521 
112.037 
112.222 
112.407, 
112.593 
112.7781 



Tan. 

50l92l 
50.2753 
50.8585 
50.4417 
50.5249 
50.6109 
50.6970 
50.7802 
50.8<i34 
50.9465 



815 51. 
000 51. 
185 52. 



870 
656 
741 
926 
111 
296 
.481 



.0297 
.1158 
.2018 
.2850 
.8682 
.4514 
.5346 
.6206 
.706^ 
.7899 

.8730 
.9562 
0394 
1255 
2115 
294' 
8779 
4611 
5443 



667 52, 

852'52. 
037,52. 

222'52. 
407 53. 



53. 
53 
53. 
53. 
53. 

58 
53 
53 
68 
53. 
444 ;53. 
630 54. 
815,54, 
000 54, 
185 54. 

87054, 
556,54. 
74154, 
926 54 
111154 
296 54 
48154. 
667 54 
852155 
037:55. 



7164 

7996 
8827 
9659 
0491 
1352 
2212 
3044 
3876 
4708 

5640 
6400 
7261 
8092 
8924 
9756 
0588 
1449 
2309 
3141 

8973 
4805 
563: 
649: 
7358 
8189 
9021 
9882 
0742 
1574 



Arc. 



100.000 

100. 16^ 

lOO.SSJ 

100.500 

100.667 

100.1 

101.000 

101.16: 

101.333 
101.600 



667 

833 
000 

16: 

38! 
500 
667 
838 
000 
167 

833 
500 
667 
833 
000 
16' 
333 
.600 



105.0001 30 

105 

105 

105 

105 

105. 

106. 

106. 

106. 

106. 



.500 
j.667 



».000 
.167 



667 



.600 
667 
838 
000 
16: 
832 
600 



o 

1 

2 
3 

4 
5 
O 
7 
8 
9 

10 
11 
12 
13 
14 
15 
16 
17 
18 
19 

20 
21 
22 
23 
24 
25 
26 
27 
28 
29 



31 
32 
33 
34 
35 
36 
37 
38 
39 



40 
41 
42 
43 
44 
45 
46 
47 
48 
49 

60 
51 
52 
53 
54 
55 
56 
57 



667^68 
59 



67 



TABLE XIV. — ACTUAL TANGENTS, ETC. 



1° Curve. 



2° Curve. 



3«> Curve. 



4<> Curve. 



5» Cirre. 



Tan. 



651.708 
552.539 
558.370 
554.229 
555.088 
555.919 
556.750 
557.581 
558.412 
559.271 



I 660. 

560. 

561. 

562. 

563. 

564. 
1 565. 

566. 
; 566. 

• 567. 

• 568. 
569. 
670. 
571. 
571. 
572. 
573. 
574. 
575. 
576. 

• 576. 
577. 
578. 
579. 
580. 
581. 

1 582. 

' 582. 

1 583. 

584. 

1 585. 
586. 

I 587, 

. 587. 
588, 

i 589. 
590, 
591 
592 
592 



593.764 
594 
595, 
596, 
597. 
i 598. 
598, 
599, 
600 
601 



Arc. 



Tan. 



1100.00 
1101.67 
1103.33 
1105.00 
1106.67 
1108.33 
1110.00 
1111.6' 
1118.33 
1115.00 



275.864 
276.280 
276.695 
277.125 
277.554 
277.970 
278.385 
278.801 
279.216 
279.646 



1116. 
1118. 
1120. 
1121. 
123. 
1125. 
1126. 
1128. 
1130. 
1181. 

1133. 
1135. 
1136. 
1138. 
1140. 
1141. 
1143. 
1145. 
1146. 
1148. 

1160. 
1151. 
1153. 
1155. 
1156. 
1158. 
1160. 
1161. 
1163. 
1165. 

1166. 
1168. 
1170. 
1171. 
1173. 
1175. 
1176, 
1178. 
1180. 
1181. 

1183. 
1185. 
1186. 
1188. 
1190. 
1191. 
1193. 
1195. 
1196. 
1198. 



Arc. 



Tan. 



550.000 
550.833 
551.667 
552.500 
558.333 
554.167 
556.000 
555.833 
556.667 
557.500 



183.922 
184.199 
184.476 
184.762 
185.049 
185.326 
185.60^ 
185.879 
186.156 
186.443 



366.667 
367.222 
367.778 
368.333 
:i68.889 
369.444 
370.000 
370.556 
371.111 
371.66^ 



.600 
.3:^3 
16' 
000 



66^ 

500 
33:^ 
16^ 
000 
8:J3 
667 
500 
a33 
.167 

000 
883 
667 
500 
S3i 
.16'i 
000 
8a3 
667 
600 



893 591. 
322 592. 
752 593. 
1681594. 
683 595. 
013'596. 
442596. 
a5H597. 
273 598. 



.612 

899 
176 
463 
739 
026 
303 
580 
857 

134 
420 
707 
984 
261 
547 
834 
111 
388 
665 



Arc. 



Tan. 



137.954 
138.161 
138.369 
138.584 
138. V99 
139.007 
139.214 
139.422 
139.630 
139.845 



275.000 

275.417 

275.833 

276.250 

276.66 

277.083 

277.500 

277.917 

278.3:« 

278.750 



383.333 



144.258 
144.472 
144.687 
144.895 
145.103 
145.318 
145.533 
145.740 
145.948 
146.156 



389.444 
390.000 
390.556 
391.111 
391.667 
392.222 
392.778 
393. 33:^ 



942 394. 
228 395. 
615 395. 
792 396. 
069 396. 
8551397. 
642 897. 
919 398. 
195 398. 
4721399. 



Arc. 



Tan. 



001292 
209;293, 
424 293 
639 294 



470 
685 
899 
107 
315 
.530 
745 
.952 
160 



750 

16: 

683 

000 

41 

83;^ 

250 

66: 

083 

.600 
.917 
.333 
.750 
.167 
.583 
.000 
.417 
.83:^ 
.250 

667 
083 
500 
91 

.333 
750 
161 
68;^ 

.000 
417 



110.376 
110.642 
110.708 
110.880 
111.052 
111.218 
111.384 
111.550 
111.716 
111.888 



060 
.227 
898 
.669 
7^25 
897 
.069 
235 
401 
673 

.746 
912 
078 
244 
410 
682 
754 
920 
087 
263 

419 
591 
763 
929 
095 
267 
439 
605 
7Ti 



104 
276 

448 
614 
780 
952 
.124 
290 
457 



Arc. 



883118.789 

250118.961 

667,119 133 

083ill9.299 

500119.465 

917119.63' 

333 119.809|238.667 

750119.975 239.000 

167 120.142 239.833 

582 120.808 239.667 



220.000 
220.833 
220.667 
221.000 
221.833 
221.667 
222.000 
222.388 
222.667 
223.000 

228.833 
223.667 
224.000 
224.333 

225.000 
225.838 
•225.667 
226.000 
226.833 



227.000 
227.888 
227.667 
228.000 
228.388 
228.667 
229.000 
229.833 
229.667 

280.000 
230.833 
230.667 
231.000 
231.838 
231.667 
232.000 
232.833 
232.667 
233.000 



233.667 
234.000 
234.338 
234.667 
2:i6.000 
235.833 
235.667 
236.000 
236.333 

236.667 
237.000 
237.833 
237.667 
238.000 
|238.833 



68 



TABLE Xnr.— ACTUAL TANGBNTS, ETC. 



6<» Carve. 7* Carre. 8® Carre. 9° Carre, 10» Carre. !!• 



Tan. 



91.9926 
92.1311 
92.2696 
92.4129 
92.&562 
92.6948 
92.8338 
92.9718 
93.1104 
93.2537 

98.8970 
93.6355 
93.6740 
93.8126 
93.9511 
94.0944 
94.2377 
94.8762 
94.5147 
94.6581 

94.8014 
94.9399 
95.0784 
95.2169 
95.8555 
95.4988 
95.6421 
95.7806 
95.0191 
96.0577 

96.1962 
96.3395 
96.4828 
96.6213 
96.7599 
96.9032 
97.0465 
97.1850 
97.8235 
97.4621 

97.6006 
97.7439 
97.8872 
98.0257 
98.1643 
98.3076 
98.4509 
98.5894 
98.7279 
98.8665 

99.0050 
99.1483 
99.2916 
99.4301 
99.5687 
99.7120 
99.8558 
99.9938 
100.182 
100.271 



Arc. 



Tan. 



183.338 
183.611 
183.889 
184.167 
184.444 
184.722 
185.000 
ia5.278 
185.566 
185.838 



78.8634 
78.9822 
79.1009 
79.2238 
79.8467 
9 4654 
79.5842 
79.7029 
79.8217 
79.9445 



0674 
1861 
8049 
4287 
5424 
6668 
7881 
9069 
0256 
1485 



81.2718 
81.8901 
81.5089 
81.6276 
81.7464 
ai.8692 
81.9921 
82.1108 
82.2296 
82.8484 

82.4671 
82.5900 
7128 
82.8316 
82.9503 
83.0732 
83.1960 
83.3148 
83.4336 
88.5523 

83.6711 



197.222 
197.500 
197.778 
198.056 
198.333 
198.611 
198.889 
199.167 
199.444 
199.722 



9168 
0355 
1543 
2772 
4000 
5188 
6375 
7563 

8750 
9979 
1207 
2395 
35a3 
4811 
6040 
7227 
8415 
9602 



Arc. 



Tan. I Arc. 



Tan. 



157.148 
157.881 
157.619 
157.857 
158.095 
158.333 
158.571 
158.810 
159.048 
159.286 



69.0187 
69.1227 
69.2266 
69 3341. 
69.4416, 
69.5456 
69.64U5 
7534 
69.8574 
69.9649 



333 61 



.667 
905 
143 

381 
619 
857 
095 
338 
.571 
810 

1.048 
K286 
>524 



0724 
1763 
2803 
3842 
4881 
5957 
7032 
8071 
9110 
0186 

1261 
2300 
8839 
4879 
5418 
6493 
7568 
8608 
9647 



1726 
2801 
3876 
4915 
5955 
7030 
8105 
9144 
0184 
1228 



4413 
5452 
6491 
7567 
8642 
9681 
0720 
1760 

2799 

3874 
4949 



8103 
9178 
0218 
1257 
2296 



137.600 

137.708 

137.917 

138.125 

138. 

138.542 

138.750 

138.958 

139.167 

189.875 



Arc. 



Tan. 



61.8627 
61.4561 
61.5475 
61.6431 
.7387 
61.8311 
61. 92:^ 
62.0159 
62.1088 



.792 
000 
208 
417 



63 



63 



088 63 
63 



.3919 
.4848 
,5767 
.6691 
.7647 
.8603 
9527 
0451 
,1407 

2368 
8287 
4211 
,5185 



63.6059 
7015 
7971 



9819 
0743 

1667 
2623 
8579 
4508 
5427 
6383 



147.91 

148.125 

148.383 

148.542 

148.750 

148.958 

149.167 

149.375 

149.583 

149.792 



66 



9187 
0111 

1085 
1991 
2947 
3871 
95 
5751 
6707 
•631 
8555 
9479 

.0403 
.1859 
.2815 
.3239 
.4163 
.5119 
.6075 
.6999 
,7923 
,8847 



122.222 
122.407 
122.593 
122.778 
122.963 
123.148 
128.333 
123.519 
12:^.704 
128.889 



56.2406 
56.8238 
55.4070 
55.4980 
55.5791 
55.6628 
55.7455 
55.8286 
55.9118 
55.9979 



037 
222 
407 
593 

778 
963 
148 
333 
519 
704 
889 
074 
259 
444 

630 
815 
000 
185 
870 
556 
741 
926 
111 
296 

.481 



1671 



4167 
5027 
5888 
6720 
7551 
8412 

9278 
0104 
0936 
1768 
2600 
3460 
4321 
5153 
5985 
681' 

7648 
8509 
9369 
0201 
1033 
1894 
2754 
3586 
4418 
5250 



6942 

7803 
8635 
9466 
0327 
1187 
2019 
2851 
3683 



59.4515 
59.5375 
59.6236 
59.7068 
59.7fl^ 
59.8760 
59.9621 
60.0453 
60.1284 
60.2116 



Arc. 



110.000 
110.167 
110.833 
110.500 
110.66^ 
110 833 
111.000 
111.10' 
111.333 
111.600 



.8:« 
000 
167 



TABLB XIV. — ACTUAL TANGENTS, ETC. 



12° 1» Curve, 2° Curve, 3® Curve. 4® Curve. 



BI. 



O 
1 
2 
3 
4 
5 
6 
7 
8 
9 

10 
11 
12 
13 
14 
15 
16 
17 
18 
19 

20 
21 
22 
23 
24 
25 
26 
27 
28 
29 

30 
31 
32 
33 
34 
35 
36 
37 
38 
39 

40 
41 
42 
43 
44 
45 
46 
47 
48 
49 

50 
51 
52 
53 
54 
55 
56 
57 
58 



Tan. 

603.046 
603.905 
6J4.736 
605.56' 
606.426 
6 )r 286 
601116 
6'J8.9I' 
60 J. 778 



1200.1^ 

1-,'0I.6 

1203.3:3 

1205.00 

1206.67 

1-208.33 

1210.00 

1211.67 

1213.33 

1215.00 



610, 
611. 
612. 
613. 
613. 
614. 
615. 
616. 
617. 
618. 

619. 
619. 
620. 
621. 
622. 
62J 
024 
624 
625, 
626, 

627 
628 
029 
630 

n 

632 
633. 
634. 
635. 

635. 
636. 
637. 
633. 
639. 
610. 
610. 
641. 
612. 
643. 

644. 
645. 
646, 
616 
647, 
648 
649 
650 
1 



919 
750 
581 
412 
271 
.131 
962 
792 



AiHi. 



301 . 104 
3»)l.53l 
301.964 
302.879 
302 791 
3a3.224 
3 V3 654 
304.069 
304.485 
:304.900 



1216, 
1218, 
1220, 
1221 
1223, 
1225, 

•226. 
1228, 

230, 
1231. 

1233. 
1235. 

1236. 
123S. 
1240. 
1241. 
1243. 
145. 
1246. 
1248. 

1250, 
1251, 
1253. 
1-255, 
12.56, 
125S, 
1260, 
1261 
1263 
1-265 



511 
342 
173 
032 
892 
723 
55:3 
413 
272 
103 

934 

765 

595 

,4.55 

314 

,145 1275, 

976 1276, 
1-278 
1-280 
1-281 



00 



3)5, 
306. 
306, 

mr. 
30 r 
3or 

308. 

•m. 

309.126 



1266.61 



1270 
1271 
1-273 



1283 

l'2a5 

1- 

90611238, 

73711-290 

598' 1-291 

456 i 1-293 

287,1-295 

1171296 

691651. 9771 1298 



Tan. 



309. 
310. 
310. 
311. 
311. 
312. 
312. 
312 
318. 

313. 
314. 
314. 
315. 
315. 
315, 
316, 
316 
317 
317, 

317. 
318 
318. 
319, 
319, 
320, 
320, 
320 
321. 
321. 

322. 
322 
323. 
32:^ 
3-23. 
321, 
324 
326 
3-35 
3-26 



Arc. 



600.000 
600. 8:« 
601.66' 
602.500 
603.3;33 
604.167 
i05.000 
<}05.833 
606.66' 
607.500 



Tan. 



979 633. 
394|6:U. 
809 635. 
2:39615, 
669 6:^6, 
081637, 
500 638, 
9-2916:^9 
:r>9,filO 
775 640 



190 641. 
620 642. 
0.50 643. 
465,644. 
880,645. 
310 645 
740 646, 
155 647 
.5711648 
,000; 649 



•200 749 
201.036 
-201 3-22 
-201.599 
•201.876 
202.163 
-202.449 
•202.7-26 
203. oa3 
203.280 



667 

500 

a33 

16 

0(X) 

83:3 

.667 

.500 

.333 



208. 

209. 
209. 
209. 
•210. 
210. 
210. 
-210. 
•211. 
211. 
211 

212 
212 
212 
212 
213. 
213. 
213. 
•213. 
214. 
214. 

214. 
215. 
215. 
215. 
215, 
216, 
216, 
216 
217 
217 



Arc. 



400.000 
400.5.56 
401.111 
401.661 
402.222 
402.778 
403. 8:W 
403.889 
404.444 
405.000 



Tan. 



000 4-22. 

•277 422. 

554 42:5. 

8401423. 
1-27 4-24. 

404 425, 

681 4-25, 

967 426, 

,254 426 

,531 4-27 
I 

,803 427. 

.094 428. 

.381 428. 

.6.58 429. 

.9:35430. 

.2-21 430. 
508 431 . 
785 431 , 
061 432 
348 432 



150.576 
150.791 
151.006 
151.213 
1 51. 4^21 
151.6:36 
151.851 
152.059 
152.266 
152.474 



300.000 

:300.41 

:300.8:33 

301.250 

301.667 

:302.083 

302.600 

302.917 

:303.a33 

8a3.750 



Aro. 



478:311 
693 312. 



908 
116 
324 
539 
753 
961 
169 
884 
59!) 
807 

014 
222 

430 
645 
860 
,06; 
.275 
.490 
.705 
.913 



778 

333 

889 

444 

000 

556 

111 

.6671162 

.2-22 162 

.7781 163 



161. 
161. 
161, 
161 
161 
162 



312, 
312. 
:313, 
313 
314 
:314 
315 
315 
315 
316 

316. 
317. 
:317. 
317. 
318. 
318. 
:319. 
319. 
320. 
:320. 

320, 
321 
321 



32^2. 
:322 
3-23, 
323 
.8111324 
0261:324 



5® Curve. 



Tan. 



r20.474 
120.646 
120.818 
1^20.984 
121.150 
121. 822 
121.494 
121.660 
121.827 
121.993 



159 
331 
.503 
669 
835 
007 
179 
;345 
512 
684 

a56 
.022 
188 
354 
620 
692 
864 
0:30 
197 
369 



125. 
125. 
1-25. 
126. 
126. 
126. 
126. 
126, 
126. 
127, 

1-27 
Vi7 
127 
1^27 
127 
128 
128 
128, 
128 
128. 

128. 
120. 
129. 
129. 
129. 
129, 
129, 
130, 
130, 
130 



226 
392 

5.58 
730 
902 
068 
234 
406 
.578 
744 

91 

083 

265 

421 

587 

,759 

,931 

.097 

.263 

.435 



Arc. 



240.000 
240.8:3:3 
240.667 
241.000 
241.333 
241 667 
242.000 
242.333 
242.667 
•243.000 

243.833 
243.667 
244.000 
•244.8:33 
•244.667 
•245.000 
•245.333 
245.667 
•246.000 
•246.383 

•246.667 
•247.000 
217.8-33 
•247.667 
■248. OtK) 
•248.833 
248.667 
219.000 
-249.3:33 
•249.667 

•2.50.000 
2.50.3:33 
2.50.667 
•2,51.000 
•2.51.833 
251.067 
252.000 
•i52.:3:33 
-i52.667 
253.000 

253.883 
253.667 
4.000 
254.833 
•254.667 
•255.000 
•i55.3:33 
2.55.667 
256.000 
•2.56.333 

•256.667 

-257.000 

257.833 

2.57.667 

2.58.000 

258.833 

-258.667 

259.000 

2.59.3 

259.667 
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TABLE XIV. — ACTUAL TANGENTS, ETC. 



«* Curv«. 



Tan. Am. 



lOii. 
10l^ 
10" 
I0i>. 
lOiJ 
101, 
lOl 
101 
101 
101, 

101, 
101 

10:J 

loe. 

lO'J 
l(hi 
lO^J 
lOii 

IfrJ 
loa 

103 

ifti 

10:i 
103 
103 

io;j 

101 
104 
101 
104 

lOJ 
101 
101 
10.V 

lO:. 

lOV 
10.'. 
10-i 

ic-1 

105. 

im. 

lOiS 
lOr. 
lOfS. 
lO'S 
lOG, 
lOV, 
107. 
lOT- 

107, 

107. 
lOi 
lOT 
lOv 

10^ 
lOs 

10>t. 

lOH 

10^ 



4UO|200 

:.;57 :it>a 
I 



SI4 

lyo 

377 bwg 
ufl4 aw 



7* Cunffl- 



8° Ciurre* 



TiLti. 1 Arc. Tan. I Arc. 



07SH» 
^>lt» 



2S30 1T3 
4im 174 



4liS7S, 
,tJ&7 75, 
905 75 
,145i?5 

,B1^I75 

.ti57 75, 

xm 70 
,sisi:B, 

,671 70. 



70 



5287 
ft474 
70tit; 

Ollfl 

^U4 
3723 



.550 88, 

.mam. 

Itl eH. 



771 ims. 
05i>:309, 
3?i4 iifis. 

173^10, 

ntoajo 

7?0 5»U), 

17P. ;!i 1 , 

8M 'Jll. 
4oil'Jll, 
O0i)i!l2. 



7-J7 :^1 i 
J'lilijl/- 

ntj8b;i+^ 

7:alai0 



4-11 flJ, 

7.;-j ^J 

inn- 1 n'2 

5,SM lyy 
1119'^ 



49M 17 
?i^'!7 



H5t4 
97tJl 

:Jl.'iJ* 

4534 
S70a 



.8178 
9.^(111 

801 r>| 
41 [fS 

7843 
9090 

imi 

5a*.fl 
Hs;^ 

7m> 

9WKC! 

IfKTO 

S527 
4714 

3] 



laoT? 
4i2»77* 
HOT 77 

.[K15 77 
113 7T 
.:?y] 77 
.(1J[) 7H 
,fci^7 78 
,tm!7S 
,a33'7B 

f 
S71 7^ 
,810 78 
.ai« 78 
,Wlt 7H 
5:24 78 
7m 79 

,ax>7y 

:iJ.^J8 7fl 
470179 
7M79 



4411 

fi5K5 
7.'m'i 
B&40 
9TJ.'S 
07MI 
17941 
3B^j 

3873! 
49^8 1 

.7Wt2 
810!; 
.9177 
oarie 

1^91. 
33?}0 
8406 

.4^31' 
5520 
6560 
75H9 
iitm 
9713 

,n78« 

.t!807 
.3LHy. 



l^l,'J(lfr 
150 41 
I50,i5^''i 
150.8** 
151. 04d 
51 .2511 
151 ,4riH 
151 .6(i; 
151, (?7R 



in*, 



Tail, I Arc. Tan. | Ane, 



lO« Ciirvf. 1«» 



9771 
9737 

atj07 

4487 
b44i 

7^1 
85115 



l;j:iJj49<M),r;' 3^ 

183.704 iJO.J^^i.:' '■•• -38 
133,889 6ilJj='iJii: 1^11.-^: 00 



83r)S(i]Kl 
9517; 1W5 

fr7r-u.iHri 
19fi3l:Ki.47K;Sl 



'Mirny 

R17M0. 
Clft5!fit>. 

SS3 80, 
571 80, 

810|flfl. 
OiH'841 
iJSii 81. 

rij^isi. 

(KNljKl. 
238'h1 



152 
153. 
1S8. 

Jfi3. 

163. 

154. 
16-1. 
154. 

IM, 
155. 

ir.5. 

Ifi5. 
155 
156. 

.5DlTll5fJ, 
, 15057 i 156, 
.7Ul.l6:Urfi, 
.Sin|l5ii, 
.£^3161157. 
,02i^.l.'i7, 
1335' 157 

,5Moo|irN, 

.^75 157, 
.4S15!]58. 

.TiTM 158. 
.655?3 Ififl. 
.70:^8 J SM. 
,87m ]ri8 
9783 1.^.5* 
(18-Ji! 15^^. 

l.-iO. 
TIM), 
100, 



08:167, 

71^8.08. 
yi7 68, 



134.074 
1^*,359 
134.444 

134, mi 

134.815 
185. 00{^ 



60.8ir54 
60.8KKfi 
6II.U71H 



1:^11 cSi 
ii'i.i.v;W 
U\ 00 
iVM [67 
1 -J 1,^-33 
121 GOO 



68.8570 197.037 01 , 

rjjKJO'i 



0lf)fll35.ia5 6l,13Snt}l r^7 
09[i4 135 .8711 01 . i£i41! IJ1 >33 

am 135, 550 61 an© 1 2^,2 ^ 00 

1974 135.741 m,:a9ai 1.'.^ 
SHl»8 135, 9^ 61. 4:1.'; I-:--: 
3R54 l3C.ni €T.-^>iv:: l-: 
4SH» 131J,^«H>,01.<^J!-, I-.-; 

57;sj i^o.4Hi'{si.^;3i':i \-^-i 

Gfi68'J30,fi»5T6I.H]ri lu.'.l 
7614 IBO. 852 til, tN.'ll ^^^^■ 



9494 
0418 

3206 

3!L^J5J 

4178 

5ioa 

EStiyfl 

79?J^ 
KH(i2 

a:8fi 

t>71tj 
1098 



188,8ft9 

i.H9,»n4 

139.259 
I3y,-1M 
13E3,(>31) 
189 Sirs 

3ri4l5.NO.tKHl 



4rj«y 

54 W 



140. isr 



I^?^133. 
07m 123 
1580 ]^?1 

2308 !2a 
3irJ9'l24 
4™)a:ii 



,4SJt;0 

.5752 

.7445 



OS, 9305 
02,£J137 

02,nm;n 

a3.tJ82iJil:;-> 

r.iliow|it;r. 
o:i.^,;r>22irr. 
m fvr-i : :■■ 

r.3 J- 



. 00 30 

:67 31 
:33 
'OO 
I 07 
-33 
■ 00 



14O,fh*j6l03.55'J0r:i-ii' 



ih;2 

,y9:l7 
..^012 

.5r.i.->] 

.*^n9] 
71 mi 

.8i?4] 
,!i2Sil 

,i?i9ri 
,247ri 



100. 
KjO, 
liJO, 

toi, 
nil, 

161 

161 , 

3':.0J)ii(ii, 

451^1 162. 
5024iUfir, 



;!S8 70.7:^OG140 
iri42 :ll.'^v■■:f' I w 
':nii'\\\.\\r,\ 1 1: 
MS^I.'.'ll'^ I i[ 
]t:T -. \ . hiu'l ]n. 
^'Ar> 7l,J1^■Ji^ Ml 

7tP2 

20s 



:i,Min4 Ml 

1.3S7U,M^' 
|.4S..'(S 142 
1.5750 H:J 



417 71 
0:i5 7t 
88:^71 
fM.;,7l 

2.''i<i72 
458 72 
(16772 
K7n T5i 
083; 72 
692172 



6074142. 

7G30 142. 

8r,8fih4^, 

9510143. 
.iWA 148, 

18^H)143. 

2^445 143 
,3LC0 1I3 
,4194 144. 
.5149 144. 



741 'ra. 
■ii-.'i. li.-l 



4^1 lil 
f,f;; 1-4 
hr.2;iy 
^vi 
61 
0.1 

0-1 
01 
04 
0-1 
Ml 
04 

m 

KSEM3r>. 
074 NiA 

2r*Ep|tt5. 



407 



[1788 


T2i:. 


^ |ih' 


i:' 


M-;d I': 


s;h: ]:.■■; 


2617 1 ^'7 


liT^iS iL'H 


.43-111 l-H 
1 


5172 12h 


\vm 12f^ 


I'M-:; :■/- 


k: 1. J ;■' 


ytr] Iv'i 


ftTTfi {v(J 


1 loti r^'-' 


1911 I'.n) 


ami 


I'2D 



34 
35 
36 
37 
38 
39 

40 

41 

42 

43 

,44 

: (K) 45 

i.(i7;46 

>S8'47 

<!00 48 

107 49 

3::3 50 
.^00 61 
'■67i 62 
33 53 
■ 30 54 

i 37; 55 
n 56 

:. 00157 
™58 
!^33l 59 
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TABLB XrV. — ^ACTUAL TANGENTS, ETC- 



18° l^' Carre. 9<* Carve. 3° Carve. 4° Carve. 5» Carve. 



M. 



O 

1 

3 
4 
5 
6 

7 
8 
9 

10 
11 
158 
13 
14 
15 
16 
17 
18 
19 

20 
21 
22 
23 
24 
25 
26 
27 
28 
29 

30 
31 
32 
33 
34 
35 
36 
37 
38 
39 

40 
41 
42 
43 
44 
45 
46 
47 
48 
49 

50 
51 
52 
53 
54 
55 
56 
57 
,58 
59 



Tan. I Arc. 



653.6ti7 
654.498 
(i55.3<» 
65«.160 
657.019 
857.878 
658.709 
659.510 
660.399 



668 



697, 



1300.00 
1301.6: 
1303.3) 
1305.00 
1306.67 
1308. a) 
1310.00 
1311.67 
1313.83 
1315.00 



1316 
1318 
13-30 
13-21 
13-23 
13-25 
1326 
13-28, 
1330, 
1331 

1333, 
13:)5. 
1336. 
i:«8. 
1310. 
1341. 
1343. 
1345. 
:W6. 
1348. 

ia50. 

i;«i. 

1353. 
1355. 
1.356. 
l:i58. 
1300. 
1361. 
1363. 
1365. 



1366.67 



1370 
1371 
1373 
1375 
1376 
i:i78 

im) 

1381 

1388 
:i85 
1386 
l:^ 
1390 
1391 
393 
1895 
1396 
1398, 



Tan, 



326. 4:W 
3-26.846 
3-27.261 
327.676 
328.092 
328.522 
3-2S.951 
329.867 
339.782 
830.212 



830 
831 
831, 
331 
:iS2 
332 

:m. 

883, 
a34. 
334. 

334. 
335. 
8:», 
a36. 
3:^6. 
336. 
3:^7. 
337. 
3:«. 
338. 

a39.( 

339.« 

339.1 

340, 

M). 

341. 

341. 

342 

342, 

312, 

313, 
313, 
314, 
344, 
Ui 
315. 
345. 
346. 
346 
347. 

847. 
347. 
348. 
MS. 
849. 
349. 
350. 
350. 
350. 
351. 



667 



Arc. 



Tan. 



Arc. 



650.000 
650. 8:M 
651.667 
652.500 
653.^38 
654.167 
655.000 
655.833 
656.667 
657.500, 



217. 6:^5 1 
217.911 
218.188 
218.465 
218.742 
219.029 
219.315 
219.592 
219.869 
220.156 



. 833220 
.167220 
.000,220 
.833 221 
.667 221 
.500 221 
.8:«2-22. 
.167 222 
.001)222, 
,833 222. 

667 223. 
500 2-23 



270 689 
685 690 
115 690 



545 



224 
224 
-224 
-224 
225 
838 225 
.167j225. 

.OOo'226, 
.88:^.,226 
.667226. 
.500 226. 
.33:^227. 
167,227. 
000,22r. 
.833 228, 
.667 2-28. 
.500 228. 

833 228. 
,167 229. 
,000 2-29. 
,833 229. 
667!2;W. 
500;230 
333 2:^0. 
167 :«0, 
000 231. 
83:J!231. 



.442 
.719 
.996 
.283 
.669 
.846 
,123 
.410 
,696 
.9r3 

250 
53^ 
82J 
100 
377 
664 
950 
2-27 
504 
791 

077 
354 
631 

918 
201 
481 
758 
044 
331 
608 



691.66712:51. 

692.500 231. 

693..33:V232. 

601.167;8:«. 

695.000232. 

695.83:} 233. 

696.667 233. 

496,697.500 2:«, 

925| 698. 38:1 238 

167,234 



679 
966 
243 

72 



433. 3:« 
433.889 
434.444 
435.000 
435.566 
436.111 
436.66' 
437.222 
437.778 



488, 
439 
440 
440 
441 
441 
442 
442 
443 
443.889 16^ 



1.444 
1.000 
1.556 
.111 
.667 
!.222 
1.778 



325.000 

3-25.41 

325.833 



Tan. Arc. 

163^1 1 
163.448 
163.&')6 
163.8641 
164.072' 
164.287 
164.601 
164.709 
164.917 
165.182 



Tan. Arc. 



607|260.OOO 

.773i260.:^i 

.9401260.667 

326.2501 131. 106'261. 000 

272 261.333 



170, 
170. 
170 
170. 
171. 
171 
171. 

171 
171 
172 
172, 
172, 
.3:131172 
889 172 
444 173 
000173, 
666178 

1111178 

667 174 
222 174 
778 174, 
8-33 174 
889174 
444 175 
000 175 
556175 
1111175 



.847 
.654 
.762 

,9: 

.192 
.400 
,608 
822 
037 
^45 

463 

668 

mi 

090 
298 
613 
728 
930 
14:5 
358 

1.573 
1. 781 
1.989 

204 

418 

6-26 

834 

049 

264 

472 

679 
894 
109 
317 
525 
7:i9 
954 
162 
870 
585 

800 

.007 
215 

.430 
645,347 
a58 .347 
060 348 

.2751348 
490.349 
6981849 



326.66- 
8-27.083 
327.600 
.327.917 
328. ai3 
3-28.750 



167 
.588 
000 

417 

sua 

250 
667 

oai 

600 
917 

.833 

,750 
16^ 
.583 
000 
417 
833 
2.50 
667 
.083 

600 

91 

.3:i3 

750 

167 

583 

000 

417 

a« 

250 



130. ( 
130.' 
1.30.1 



131 
131, 
131. 
181. 

m. 

132. 

182 
182 
132 
132 
1.32 
133 
188 
i:« 
138 
133 

188 
134 
184 
134 
184 
184 
134 
l.a5, 
135, 
135, 

135. 
185, 
136. 
136, 
136. 
:i6. 
1.36. 
136, 
137. 
137. 

137, 
187 
137, 
1:37, 

i;«, 

138 
1.38, 
1:M 
1.38 
138 

139 
1.39 
1.39 
1.39 
1.39 
139 
140 
140 
140 
140 



.292 
4.58 
6*26 
797 
968 
185 
301 



261.60: 
262.000 
262.383 
262.667 
263.000 



263.667 
21U.OOO 
264.3:33 
264.667 
266.000 
266.838 
473 265.667 
645 266.000 
811 266.8:^ 

977 266.667 
149 267.000 



.321 

487 
654 
8-25 
997 
164 
a30 
602 

674 

840 
006 
178 
350 
516 
682 
854 
020 
193 

,359 
Ml 



.056 
.221 
388 
660 
7.32 
898 
064 
236 
408 
674 



267.833 
267.667 
268.000 
268.8:^3 
268.667 
269.000 
269.833 
269.667 

270.000 
270.838 
270.667 
271.000 
271.883 
•271.667 
27^2.000 
272.833 
'272.667 
273.000 

278.833 
273.667 
274.000 
274. a33 
274.667 
275.000 
275. 3*3 
275.667 
276.000 
276.888 

276.667 
277.000 
277.838 
277.667 
278.000 
278.338 
278.667 
279.000 
279.833 
279.667 



TABLB XIV. — ACTUAL TANGENTS, ETC 



6<» Curve. 7<» Curve, 8« Curve. 9» Curve. 10® Curve. 13" 



Tan. 



10S.855 

106.99:i 

109.132 

109.2^ 

109.409 

109.56:2 218 

109.696 

109.834 

109.9r3 

110.116 



216.607 
216.944 
217.22<> 
217.600 
217. TTii 
.056 
218.333 
218.611 
218.889 
219.167 



110.259 

110.; 

110.536 

110.680 

110.828 

110.961 

111.100 

111.243 

111.387 

111.625 



220 
220 
220 
221 
221 
221 
221.944196 



111.664 

111.807 

111.950 

112.089 

112.227 

112.371 223 

112.514 

112.652 

112.791 

112.S34 



114.482 227. 

114.625 

114.769228 

114.907 ' 

115.046 

115.189 

115.332 

115.471 

115.609 

115.^3 



115.896 

116.034 

116.173 

116.316 

116.460 

116 

116.737 

116.880 

117.028 282 

117.162 238 



Arc. 



Tail. I Arc. 

93.3191 
93.4379 
93.5566 
93 6;64i 
93.7942 
93.9170; 
94.0399] 
94.15861 
94.2774 
94.4002 



.389 95 



.667 



95 



7271 
(M99 
.778 95.9728 
0915 
210:) 
3331 
4560 
574' 



113.078 
113.216 
113.355 
113.496 
113.641 
113.780 
113.918 
114.062 
114.206 
114.343 227.600 



L722 

J.OOO 
i.278 
».556 
».833 
kill 
L3H» 
;.667 
(.944 



229.167 



666 



ia'>.7i4 

186.952 
186.190 
186.429 
186.667 
186.906 
1187.143 
187.381 
1187.619 
187.857 



5281 188. 
6419188. 
7606188. 
8835188. 
0063189 
.1251189. 
2488 189. 



3667 
4895 
6083 



8163 



0580 
1767 
2996 
4224 
5412 
6599 
7828 
9056 
0244 



98.1432 
98.2660 
98.3889 
98.5076 
98.6264 
98.7492 
98.8721 



81.6699 
81.7738 
81.8778 
81.9817 
^.0656 
82.1932 
82.3007 
82.4046 
82.5085 
82.6161 

82.7286 



476 
714 
.952 
190 
429 
6C7 
905 
143 
381 



333|85 
571 



810 
.048 
.286 
.524 
762 
000 



195.238 
195.476 
195.714 
195.952 
196.190 
196.429 
196 667 



98.9908196.9a'> 
99.1096 197.143 
99.2325,197.381 

99.8568 197.619 
99.4741 1197.867 
99.5928,198.0»6 
99.7157|198.833 
99 8885 198. 5n 
99 9.573 198.810 
100.076 199 048 
100.199 199.286 
100.322|199 524 
100.440 199.762 



Tan. 



9314 
0390 
1465 
2504 
3543 
4619 
5694 
6733 

7772 



0962 
200! 
3077 
4152 
5191 
6230 
619184.7806 



8381 
.9420 
.0459 
1535 
.2610 
3649 
4688 
5764 
6839 
7878 



1068 
2107 
.3146 
4222 
.5297 
6aS6 
7375 
8451 



0565 
1604 
2680 
3755 
4794 
.58:« 
6909 
7984 



Arc. 

1^500 
162.708 
162.917 
163.125 
163.333 
163.542 
163.750 
163.958 
164.16: 
164.375 



?^.6105 
72.7029 
72 7953 
72.8878 
72.9802 
73.075' 
73.1713 
73.2637 
3.3561 
73.4517 



164 
164 
165 
165 
166 
165 
165 
166, 
166. 
166 

166 
166 
167 
167 
167 
167. 
167, 
168 
168. 
168 

168. 
168. 
160. 
169. 
169. 
169. 
170 
170. 
170. 
170. 

170. 
171. 
171. 
171. 
171. 
171. 
172. 
172. 
172. 
172. 

172. 
178. 
173 
173. 
173. 
173 
174 
174. 
174. 
174. 

73 



792 

000 

206 

41 

625 

833 

042 

250 

458 

667 
875 
083 
292 
600 
706 
91 
125 
333 
.542 

750 
958 
167 
375 
583 
792 
000 
20( 

4r 



Tan. 



5473 
6897 
7821 



0167 
1081 
2037 
2993 
3917 

.4841 
5797 
6753 
7677 
8601 
9657 
,0613 
1437 
.2361 



4273 
5197 
6121 
7077 
8083 
8957 
9881 
0837 
1793 
2717 

3641 
4596 
5552 
6476 



9312 
0236 
1160 
2116 

3072 



5876 
6832 
7756 
8680 

0592 
1516 



Ai-c. 

I44T444 
144.680 
144.815 
145.000 
146.185 
146.370 
145.556 
145.741 
145.926 
146.111 



Tan 

65.3662 
65.4494 
65.5326 
65.6158 
65.6990 
65.7850 
65.8ni 
66.9543 
66.0874 
66.1235 

66.3096 
66.2927 
66.3759 
66.4620 
66.5480 
66.6312 
66.7144 
66.8005 
66.8865 
66.9697 



151.852 
152.087 
152.222 
407 
593 
778 
963 
148 
383 
619 



'400 152.593 



704 
889 
074 
259 
444 
630 



2250 
3082 
8914 
4774 
5635 
0467 
7298 
8159 

9019 
9851 
0683 
1544 
2404 
3236 
4068 
4928 
5789 
6621 



68.7458 
68.8313 
68.9174 
69.0006 
0837 
69.1698 
69.2559 
69.3390 
69.4222 
69.6083 



69 



815 70 
000 70 
185170 
370170 



6943 
6775 
7607 
8468 
9328 
0160 
0992 
ia52 
2713 
3546 



Arc. 



130.000 
180.167 
130.333 
130.600 
130.66: 
180.833 
131.000 
131.167 
131.333 
131.500 



181 
131 
132 
132 
132 
132 
132 
132 
133, 
133, 

133 
133 
133. 

las, 

134 
VM. 
134. 
134. 
134. 
134. 

135. 
135. 
135. 
135. 
135 
l?^ 
186 
186 
136 
136 

186 
136 
137 
137, 
137 
137 
187 
137 
138 
138, 

188.3 

138 

188 

138 

139 

139 

139 

139 

189 



.000 
167 
33:) 

WO 
667 
833 
000 
167 

ass 

500 
66: 
83! 
000 

16: 

333 
500 

66: 

833 
000 

16: 
333 

500 
667 
833 
000 
167 



8.500 



000 
.167 



TABLE XrV.— ACTUAL TANGENTS, ETC. 



1^ Curve. 



'I'ao. 



Arc. 



7LJa. 



10 

11 

12 
IS 
14 
15 
10 
i; 
1^ 
lis 

I 
2<s 

21 
22 
2It 
24 

2{% ' 

2f; 

27 , 

2K 

2J* 

3C» 

:u 
:V4 

33 
34 
35 

lid 

37 
38 
3f» 

4*» 
4t 
4'4 
4S 
44 
4.1 
4G 
47 
48 
4t^ 

51 

5^: 

^^^ 

5I> i 

5«t ! 
57 I 

5^* ■ 



T-JS. 

Til 
rii 

no 
r4i, 
;■ 1-2. 

(n 

IT 

■ io. 

."rl 



-ibkS;tlu(K 
!IG tUM 
■J05 IktJ 

i.Kirj.u<»r!. 

7-V. I UH. 
.'i>W 1 110. 

^>:t Mil 

IW 14 IS. 

see lit ft. 

iHiii I \:\\ 

.;'^T 1 iijj 
.->.< n:ii 

I 
1 l!i I ]?i:4. 

. h;.K I ;4ti 
■Km T t:t^ 
:-i::T n;i> 
f^'u I Ml 

. li^K inn 

lAC ]44(i 



Curife. 



Tttn. 


AlTC. 


:irA.7:^ 


TuU.iJiK) 


RSiW i«e 


7lKI.«.Vi 


35a.«]fl 


7Ul,0OT 


,^1.*>45 


Tita.rifto 


:ioH.4TJ'i 


TtM ;i;iri 


;v.}! H;K> 


:i4J*i- 


*M.:iiWI 


705. W.I 


a^VT^I 


;(jr).H;i^ 


■irri.ittr* 


7(Mi.flOT 


a-i-^ifti 


TtJT 500 



Tan. 



Are. 



Q96 7Qft 
4Jfl TiMJ. 

■J71 Wt> 
*>m: 711 

1 Up 7V^ 

-►iii7ia 

^Hili'Jll. 
,3771715 
i»7 7l5 



;f: ■i'ii,4't7TKi T(>' 

;-S:i.:^iEJ.7,iri7;Jt.liip7 

irMm GiriT^js ^fi?^::4-i 
^■mMir7-iiAiy:242 



(«J3,HJT.77W 

rjirr4<LH.SH9 

^^'^l -i:i>.(HH> 
r>Oe i7D.ij56 

7iiHii7i.in 

070.171.067 
, 3^747^.223 

i; a 474 4*1 



475.00(1 

4711. ni 

47li.Wf5' 
477.ib£ 

ir 



4° GnrvD* 



Tau. I Arc 
l7tJ.l-^14f*t.4]7 



176, aas 

7fl TtW 
18L 



3,^.500 



77.3116 a-i^.^il 7 

ir7.eia35fj.7bo 

]7S,a^354.tC7 
17H.:^4l^i^4.583 

i7>*.456 ^rsrj.owi 

178 f.y^,:5^v5.117 
!r8.rt7l;S>5.fl;^ 

79.301 1 35a. Gti? 
I'll 



5° fhirve^ 



TajL I Ai^e. 

140. 91 a a^ a:'^ 
Nl.ONvBO Ui7 



141 
141,4:^ 
141J 
Hl,7eQ 
141. Sae 



^1 UO 



14:2.101 28^ t»^7 



142.271 

143.497 
14:3. 60t» 
1 4a. 781 
14a, EM? 



283.333 
28^.(507 
a*l iJOO 



143. 3H& 
143.457 



14S.113 g84.U(*7 



285. OOD 



'i<rtj':i.i7.0*53 14a.(^ EHo.^iOT 



l7S^.717i357.500 
179.^.^:^7.937 






I 
IRO I463ri8.3as 

47N.,Ti3 iH0.ii.gr358.7rj0 






1151.07 

145:1.33 
MM. 00 
l4rrfV.07 
II5H ,1S 
IOU> W 



yft 1,470 Til 
4(J4 f<ltij7'-*5 

r!liri.a(ir7 7-J(; 
S05 7^J7lra7 
;iikl irp7T-is 
Mfif i . r^j ?«i 

■t^H . Ii7 7^.' 



.fjlH UU'i.lAKSl.*S.U7:;,7a'J. 

jMa'iioii iiT3»if^ fy^'r^s. 

mi M70.{» ;^ltt.r.4T 7:^rt. 
11^7.1 f7] i^7|:S!ia.li;7::H;> 
7lHfi i4:J 3ii:0 ILJ7TH0 
in7|ll7r».LN(;i:o..H?i,j'H7. 
i*H 147f>, 1^,371^^ r:iS 
ri>7!l47H ;tj!r^71 mi 7m 
107:1*80 !Xl3^JtW7 74^) 
U9f^H4.'4l.07!J7*^,^ll^^T4O 



7:.'7 4?>^ WtHJ 
0l4 47il 444 

aNlJih<j,(ino 
r>rr!4^^|.^"^fl 

KMNHI.ll 

14] U.'^] ja; 

4J7|iSi.'^..* 
.7l4l4Ki.7rs 

.S4|i;Hf>,iVN) 

40iUs6.in 

0S1 JHi.ty;i7 

rririM7.77h 
531|lKS.;i3M 



lH0.7T7i3fi0.5ttfi 

THO.E>0"i r-srAi.ijiM) 
lSl.l!Kl3iCi0.n7 

l?^l.407|3<J0.R:tl 

iHi.O',!i;tsi.^.v> 

lM.tjUi7|3lil.007 
18£.0adatl;j.08;j 

lK^'.:;ifi?;«a.50i} 
]S:i 4T5,miJ.9]7 

]i*e.Hy7!r^ii3.7-ri» 



i43.7MS>|Bae.oi)o 

l4S.0til|28e.33a 

I44.ia3'a9fl.6^ 
l4i.2i*y'iH7JHW 
344.400 'JH7.a3a 
144.fl;l«t;K7,t;fl7 

]i4.hiOe8rf.^»0 
T44.1?;0 iS^rt ;i:ia 
145.11:J-JH«.(J07 

t4."i ;n4r'i*^i.ooo 

M5.4J!l0':!Sll.3:i3 
145.U5g|2etl6e7 

4n.8;*>3lK).O0i> 
15.9«j ;.'l(0.333 

14(1. leaaK). 067 
]io.3;i4 3oj.ooo 



1 ^^3 1 1'J m . ] 07 1 m :aa> JlJ I .:i33 

iH3.3-:0|30l .riK;^'] ju.r.i7^' yut .*Hi7 

l!i:l.74'^S05.4[7 



18;-S,'057|;ifv'j^s:ii 
vSlJOTs, sots .250 



i4o.s;^:.nni.^»DO 

Ii7.0t0 2ih' !1.^3 

M7,i8;ijsii-j orr 

147.3J9,a9a.OOU 



r 



5i7h4^i<l 
HJ7i^i 1 1^^ 
■.J:^l;^•U■.Nt 
fw;.'^ I HM 

47h|14flH 



3^! 37-:; ;^>H 

<^ij37-l :l-«s 
07!.-|:7-!.:sr 



!:i-s:i 
Ihl Ji<4 
r:7 -17 a 
^t^ :.75 

071370 
3;i|;i7a 



5iKS 

n;7 

(■jJt7 

.Vm 

]or; 

i'H II I 

K--i3 
rnhil 
.11571 



.rtwll>{H.KHfJ 1fti.37;iS6^Kefi7 H 7. SI 5: ems 333 
.Otirji4s:*.44 i ! K4 ..M48 3t7r.08a' l47.eiB7|aifS .607 

I \W (H K>. 1 m . SiirHi ;li;7 r^ m i |.]7 , ^51* 1^1 .ODO 

- i'.Jo.^-i(i ]s.%jiiH:ifi7.fH7 i4K.o;n 304-aSU 

I I'.i M I f ! ] ^.-p. .^ri-^ :-JtiH 3:5.1 I lifl.'JOfJ 2ft| .(jfl? 

. ^it 4!i I jm ; M s.v 111 I :sfi^ .7r,i>:i iH.atm ->ifij.K»o 

iV IN 1 i> J . '^2:! I ^.■| I i 1 s :v I' ^ 1 ! i 7 H K . ftrSfj aS^i .SS3 



JTSI,4Si3,3:13 ]hM;,tiT!^ 370,1X10 
:i:.8il03,8MNl8«.S!^l,B7O.4l' 



74 



HH.707 ei© jyi7 

14H,Jini3WpjKX> 
140.015 S9ti.3TiS 



»W-.7'1S7 
77H iS7 

a3:iiiM?r 
H«?;1SH 



.T0H;:i;i.y:>o|i40 

Ih*:! 1:173. r,j;7 Mil 
m.:^7-i <i^:s|nii 

,5:*M3:^ 017 i'\i 
.7»iH ;5;7i,,'!:ti Kill. 
.Os3:!^;3.7:h> imi. 
l]iH:i7l,1tl7 ^^ff. 
,40(i;374.f^^^|]ri<1. 



*J11 t2!tf! 
I!S3-^S7 

7ii :?ir7 

rJ31 '^W 

f»7r, :2<H» 
74;!3!J0 



r.ti7 

3M;i 
Jlfi7 
OHO 

.U*p7 



TABLE xrv. — ACTUAL TANGENTS, ETC. 



6« Carre. 7*> Carre. S* Carre. 9® Carve. 10® Carve. 14"» 



Tan. 



117.300 
117.444 
117.687 
117.780 
117.874 
118.012 
118.151 
118.294 
118.487 
118.676 

118.714 
118.858 
119.001 
119.189 
119.278 
119.421 
119 SUb 
119.703 
119.84: 
119.965 

120.128 
120.2«$7 
120.405 
12i).549 
|-^.69-.> 
120.830 
120.969 
121.112 
121.256 
121.399 

121.542 
121.681 
121.819 
121.962 
122.106 
122.244 
122.883 
122.526 
122.669 
122.806 

132.947 
128.090 
128.288 
128.876 
128.620 
123.658 
128.797 
128.940 
124.068 



233.3S3 
283.611 
233. 8K9 
234.16^ 
234.444 
234 722 
285.000 
285.278 
«5.5.56 
235.833 

kill 
236.389 
667 
944 
222 
500 
778 
056 



;.667 
124.222246.944 



124.860 

124.604 

124.647 

124.786 

124.924 

125.067248 

126.211 

125. as4 

125.497 

126.686 



Arc. 



288.611 



244.16^ 



Tan. Arc. 



100.559 
100.682 
100.805 



200.000 
200.238 
200.476 



100.9281200.714 
101 .051 1200.952 
101.169,201.190 
101.288 201.429 
101.411 201.66^ 
101.584,201.905 
101.653 202.143 



88.0062 
88.1138 
88.2213' 
88.3288i 
88.4363 
88.5402 
88.6442 
88.7517 
88.8592 
88.9681 



771202 
894 202 
017 202 
136'203 
255 203 
377 203 



881 
619 
85^ 
095 
3.33 
.5n 
810 
048 
286 
.624 

762 
000 
238 
476 
714 
952 
190 



89 



905 

14.3 
381 
.619 

m 

095 
333 
5: 

810 
048 



209.286 



400 
522 
645 
768 
801 
010 
129 
251 
374 
496 

612 

735 

857 

976 

095 212 

218 213. 

3411213, 

464|213 

586 213 

705214 



762 
000 
238 
476 
714 
9.52 
190 
429 
667 

906 
148 
381 
619 

a57 

095 
333 

571 
810 
.048 



Tan. 



Arc. 



0671 
1746 
2821 
,3860 
4900 
6975 
7050 
8089 
9129 
0204 

1279 
,2818 
,3358 
4433 
,5508 
,654' 
,7587 
8662 
9737 
0812 

,1887 
2927 
,3966 
,5041 
6116 
7156 
8195 
9270 
0346 
1385 



3499 
4674 
56.')0 
6725 
7764 
88a3 
9879 
0954 
1993 

308-2 

4108 
5ia3 
6222 
7201 
8337 
9412 
0487 
,1.562 
,2601 



175.000 

175.208 

175.41' 

175.625 

175.1 

176.042 

176.250 

176.458 

176.667 

176.875 



78.2440 
78.33961 
78.43521 
78.53081 
78.6264' 
78.71881 
78.8112 
78.9068 
79.00-24 
-9.0948 



82 



542 
750 
958 
161 
375 
6a3 
792 
000 
208 

417 
625 
833 83 

042 83 
2,50,83 
4.58' R8 
667i83 
875^3 
08:^83 
292la3 



Tan. 



Arc. 



156.556 
155.741 
155.926 
156.111 
156.296 
156.481 
156 667 
156.852 
1.57.081 
157.22! 



1872157. 
.2828167 
,37^3 151 
,4708 157, 
6632 158 
,6587158, 
,7543 158 
8467 158, 
9391 158, 
0347|159, 

1803'l59 
2227,159 
81.51 159 
,4107,1.59 
.5063 160 
,5987(100 
.6911 14» 
,78671160, 
,8823|]G0 
9779160 

.0735'l61 
.I669IIGI 
2583161 
,3539161. 
4495161 
,6419 162 
6343162 
7299162 
8256 162. 
,9179jl62. 

0103'lfi2. 
1059 163. 
2015,168. 
2970163 
3926163. 
4860163. 
.5774 164. 
6730 164. 
7686164. 
8610 164. 

I 
9534 164. 
0490165. 
1446 1()5. 
2370 165. 
3i94 165. 
42.50 165. 
.5206 165. 
6162 166. 
,7118 166. 
.8042 166. 



407 
693 
.778 
963 
.148 
833 
619 
704 
889 
074 

259 
444 
630 
815 
000 
185 
370 
556 
741 



Tan. 



70.4877 
0.5237 
0.6098 
70.6968 
0.7819 
0.8661 
70.9482 
71.0843 
71.1203 
n.2( 



Arc. 

1401)00 
140.101 
140. a33 
140.600 
140.66' 
140.a33 
141.000 
141.167 
141.833 
141.600 



2867141 
8:^141 
4588^142 
5420,142 
62.52 142 
7II2I142. 
7973 14i. 
8805 142. 
96.37 143. 
0497 148. 

ia58 148 
2190143 
3021 143, 
3882143 
47431144 
5674 144 



6106 
7267 
8127 



66^ 

m 

.000 
167 
338 
600 
66: 
833 
000 
161 

88.3 
.500 
667 
K33 
000 
16' 
331 
500 



9848 
0680 
1512 
2373 
3233 
4065 
4897 
5757 
6618 
7450 

8282 
914: 
0003 
0663 
1724 
2556 
8387 
4248 
5109 
6940 

6772 

7633 

8493 

9.325 

0157il49 

1018 149 

1878 149 

2730' 149 500 

3.5991149.667 

44.3lll49.8;« 



M. 



75 



TABLE XIV. — ACTUAL TAJ^GENTS, ETC. 



16" 1° Curve. 2° Curve. 3° Curve. 4° Curve. S® Curve, 



M. 



Tan. I Arc. 



754.308,1500.00 
755.168,1501.67 
756.03711503.33 
756.8581505.00 
757.689jl506.67 
758.548|150e.33 
759.408 1510.00 
760.267|1511 
76I.127|1513.33 
■61.9581515.00 



67 386 



7881516. 
6481518. 



1520. 

1521. 

1523. 

1525. 
888: 1526. 
7471528. 
607il530. 
4371531, 

2681583 
12815:^5. 
9871536. 
84711538. 
7061540. 
537 1 1541. 
368 1543. 
227|1545. 
086 1546. 
917 1548. 



886 



1550. 
1551 
15')8. 
1555 
1556. 
1558. 
1560, 
1561 
1563, 
1565. 

1566 
1568 
1570 
1571 
1573 
1575 
1576 
1578, 
1580, 
1581 

1583 
1685 
1586 
15S8 
1590, 
1.591 
1593 
1595 
1596 
1598 




817.667 
818.000 
318.388 
818.667 
819.000 
819.883 
319.667 



7G 



TABLB XIV.— -ACTUAL TAN6BKT8, ETC. 



6° Carve. 



Tau. 



125.774 
1125.918 
12tt.061 
126.200 
126.S38 
126.481 
126.625 
126.768 
126.911 



127.060 252.S00 



127.188 
127.832 
127.475 
127.618 
127.762 
127.895 
128.039 
128.182 
128.826 
128.464 

128.602 
128.746 
128.889 
129.032 
129.176 
129.814 
129.458 
129.596 
129.739 
129.878 

180.016 
130.160 
180.803 
130.446 
130.589 
180.728 
180.86: 
181.010 
181.163 
131.296 

131.440 
181.578 
181.717 
181.860 
182.008 
182.142 
182.X'80 
182.424 
182.567 
182.710 



132. »54 

132.902 

138.131 

138.274 

183.417 

188.561 

183.704 

1.S3.843 2K5 

133.981 I2r)6 

134.1iM:266 



.011 
.889 
.167 
.444 
.722 
.000 
.278 
.556 



261.111 



.667 
.944 
1.222 
(.500 
t.778 
1.056 



268.611 



167 
.444 
.722 
.000 
2T8 
5.56 
833 
111 



7° Carve. 



.94: 
070 
188 
307 

.430 
553 
676 

.799 

.917 

036 
,159 

282 

401 
,619 
,642 
.766 
,888 

Oil 



112.681 
112.799 
112.918 
118.041 
118.164 
118.288 
118.401 
118.524 
118.647 
118.770 



Arc. 



21^8.571 



224 



.810 
.048 
.286 
.624 
.762 
,000 
».238 
i.47C 
L714 
>.962 



226.190 

226. 

2-J6. 

226 

227. 

227, 

227. 

2-27. 

228. 

2-^8. 



S° Carve. 



Tau. 



3641 
4716 
5791 
6880 
7870 
8945 
002U 
1095 
2171 
8210 

4249 
5324 
.6400 
7489 
8478 
9653 
0629 
.K04 
Si79 
8818 



96.4858 
96.6938 
K6.7008 
96.80b8 
96.9158 
97.0198 
97.123; 
97.2312 
97.338; 
97.4427 



6466 
6541 
7616 
8691 
9767 
0806 
1845 
2D20 
3996 
5071 

6146 
7185 
8225 
9300 
0375 
1414 
2454 
3529 
1.4604 
1.5679 



99.6754 
99.7794 
t»9.8838 
91^.9908 
100.098 
100.206 
100.313 
100.417 
100.521 
100.629 



90 Curve. 10«» Carve. 



600 83 
708 83 
917 84, 
125 84 

3d3|84 
542 84, 
750 84 
958:84 
167|84 
875 84 



84. 

84. 

85. 

86. 

85. 

85. 
883|85. 
042 86. 
250,86. 
458 85. 



667 

876 

083 

292lb6 

500|8U 

708 86 

91780 

I25I86 

333*8:) 

542 86 



80 



11/4 

194 

194 

104.792187 

195 

195. 

195 

195 



8966 
9922 
0878 
180;: 
2726 
8682 
4688 
.5594 
6549 
.7478 



9358 
0809 
1283 
215; 
8118 
4069 
.6025 
6981 
6905 

.7829 
,8785 
9741 
0697 
1653 
2577 
3501 
,4457 
5413 
,6337 

,7261 
.8217 
9178 
,0128 
,1084 
2008 



►.208 

..41 

1.625 



195.883 
196.042 
196.250 
196.458 
196.66: 
196.875 
197.088 
197.292 
197.500 
197.708 



197. 
198. 
198. 
198. 
198. 
198. 
199, 
199. 
199. 
199. 

77 



87.2982 

87. 
87. 
87, 



4844 
5800 

'.6756 
'.7680 
'.8604 
.9560 
1.0516 
1.1440 



88.4276 



88 



.6188 
.7112 



1.9948 
1.0903 
1.1859 
1.2783 
►.3707 
1.4668 



Tan. 



1.870 77 

1.556 77. 
►.741 177 
►.926 77, 
.lll|77. 
.290,77. 
.481177. 
.667 77 
.852^7. 
!.087|77, 



>.7816 
>.8648 
>.9508 
>.0869 
i.1229 
i.2000 
>.2922 

(.8768 
L46t4 
1.5475 
(.6306 
L7138 

;.7y99 

1.6859 
L9720 
'.0580 
.1412 

.2244 
8105 
8965 
4826 
5086 
6518 
7350 
8210 
907 



i.0785 

(.1595 

(.2456 

$.3316 

J.41' 

J.5009 

J. 6841 

L6701 

J. 7562 

{.8422 



».926 79, 
Mil 79. 
1.296 79. 
t.481'80. 
1.667 80. 
1.852 80. 
'.037 80. 
'.222 80. 
'.407 80. 
'.593 80. 



7773 
8605 
943: 
0298 
1158 
2010 
2879 
8711 
4543 
5403 



Arc. 



150.000 
160.167 
150.888 
150.600 
150.667 
150.888 
151.000 
151.167 
151.838 
151.600 



66; 
83£ 
.000 
161 
33J 
600 
667 
833 
000 
16: 

888 

600 
66; 
833 

(too 

I61 
333 
5U0 
667 
833 

000 
167 
.838 

500 
.60 
83^ 
00(1 
10 

.33;^ 

.500 



15» 



TABLE XIV.— ACTUAL TANGENTS, ETC. 



160 1*» Curve. a» Curve. S® Ciurve. 



M. 



805.245 
806.104 
806.964 
807.795 
808.626 
809.485 
810.344 
811.204 
812.063 
812.894 



813.^ 

814.1 
815.^ 
816.J 

817.; 

817 1 
818.1 
819.( 
820 543 
821.403 



Tan. 



837, 



840. 
840 
841, 
842, 
843 
844, 
845. 
S46. 
846. 

847. 
848. 

849. 
850. 

mi. 

8o2. 
812, 
853, 
854, 
855, 



097 



Arc. 



1600.00 
1601.6: 
1603.3:^ 
1605.00 
1606.67 
1606.33 
1610.00 
1611.67 
1613.33 
1615.00 

1616.67 406 
1618.33 407 
1620. 
1621 



402.(53: 
403.06' 
403.497 
403.912 
404.328 
404.757 
405.187 
405.617 
406 047 
406.462 



1625 
1626. 

1628. 
1630, 
1631, 

1633 
16a5 
1636 
1638. 
1640. 
1641. 
1643. 
1645. 
1616. 
1648. 



1650.00 
1651 G^ 
165a 3:^ 
1655.00 
1656.67 
1658.33 
1660.00 
1661.67 
1663.33 
1665.00 



1666. 
1668. 
1670. 
1671. 
1673, 
1675. 
1676. 
1678. 
1680 
1681. 



1685 
1680 
1688 
1690 



1695. 

mm, 

1698, 



Tan. 



268.443 
268.729 



800.000 
800.8:i3 
801.607)269.016 
802.5«)0|269.293 
803. 3:« 269.570 
804.16T269 856 
805.000 270. 14:i 
805 833 270.429 
306. 6671270. n6 
807.500 270.993 



Tan. 



877 
.307 
^37 
.167 
596 
.012 
.427 
.857 
.287 
716 

.146 
576 
00<J 
.421 
.83« 
266 
,696 
.126 
,555 
,971 

.386 
816 
.240 
.675 
.105 
.521 
9:^6 
.366 
795 
.225 

655 

085 
514 
930 
315 
TTS 
205 
634 
061 
480 

895 
:B25 
755 
.184 
014 
044 815 
.473 846. 
889 847. 
304 818. 
734 849. 



806. 
809. 
810. 
810. 
811. 
812. 
813. 
814, 
815. 
815. 

816. 
817. 
818 
819. 
820. 
820, 
821 
822, 
82:^ 
324 

825, 
825 
826 

827 
828 
829 



66^ 

500 

000 
833 
667 
500 

833 

167 
000 



533.833 
533.889 
534.444 
5:i5 000 
535.556 
536.111 
536.667 
537.222 
537.778 
588.333 



•271 
271. 
271. 
272. 
272. 
272. 
272. 
273. 
273. 
273. 

274. 
•274. 
•274. 
274. 
•275. 
•275. 
•275. 
276. 
'6 
276. 

276. 

277. 
277 
•277. 

•278. 
278. 
278. 
278. 
279. 
279. 

279. 
280. 
280. 
•280. 
280. 
281. 
•281. 
•281. 
282. 
•282. 

282. 
2S2 

283. 

283. 

•281. 

284. 

284. 
333 284. 
167:285. 



Arc. 



539 
540 
540 
541 
541 
542 
542 
543 
543 

544. 

545, 
545, 
546, 
516. 
c47. 
547. 
548. 
548. 
549, 

5.50. 
5.50. 
551 . 
51. 
552, 
5,2 
553. 
553. 
554. 
555. 

555, 
550. 
556. 
.557. 
557, 
558. 
5.58. 
559. 
5<50. 
560. 



444 



471404. 
686404. 
000)203.900405. 
115 405. 
330 405 
5:^406. 



075 
362 
639 
915 
202 
,48S 
,775 
062 
3:38 

615 

902 

188 

475 

7GI 

018 

835 5^.4 

01l|5 5 

888I.5C.5 

17'5I566 



4® Curve. 



Tan. 



201.350 
201.565 
201.780 
201.988 
202.190 
202.410 
202.625 
202.840 
206.055 



Arc. 



400.000 
400.417 
400.833 
401.250 
401.667 
402.083 
402.500 
402.917 
403.333 
263403.750162. 



750 
167 
583 
000 
3,420.417 



21 1. 981 : 4-20. 
12.196,421. 

212.411 4-21. 

212.626 4-22. 
83ti 212.840 422. 
e«)|0I8. 0.55 422. 
4441213.270 423. 
OM) 213.478 4-23. 
r>r.G 213.686 4-24. 
11 11213. 1K)1 424. 



6o Carve. 



Tan. 



161.098 
161.270 
161.442 
161.608 
161.774 
161.946 
162.118 
162.290 
162.462 
.628, 



Arc. 

:^0^000 
320.333 
320.667 
321 .000 
321.:333 
321.667 
322.000 
822 333 
667 
328.000 



.795 328.333 
.967|3;i3.C67 
.139 324.000 
311324.3:^ 
482 324.667 
649!3-25 000 
8151325.838 
987 325.667 
159,326.000 
331 326.388 



503 
.675 

84' 
013 
179 

;i5i 

.523 

695 
867 
038 

199 
371 
543 
715 
887 
053 
219 
391 
563 
735 



326 667 

327 000 
3-27 a33 
:i27 667 
828.000 
328.333 
328.667 
329.000 
329.833 
3-29.667 

830.000 
830.333 
330.667 
331.000 
331.333 
831.667 
332 000 
332.833 
332.667 
333.000 



333. ass 

333.667 
334.000 



833 
250 
667 
083 
500 
91 

a« 

750,170 
1071170 
583,171 



169. 

169 
169 
169 
170, 
170 
170 
170 



.907-^ 
079 2 

.251 i 
417 
58:3; aw. 667 
7.55 aa5. 000 
927 3a5.833 

.099ai5.667 
27l|a36.000 
4371336.333 



604aS6.667 
776 337.000 
947;337.a33 
119!a37.6H7 
,291 i 338.000 
.46:3 338.38a 
6:i5.ai8.667 
,8(tl aw. 000 
968 339. a33 
140 339.C67 



TABLE XTV.— ACTUAL TAKGENT8, ETC. 



6® Curve. 



Tan. 



134.268 

134.41 

1^.554 

134.693 

134.831 

134.975 

135.118 

135.261 

135.405 

135.543 

135.682 
135.825 
135.968 
136.112 
136.255 
136.393 
136.532 
136.675 
136.818 
136.962 

137.105 
137.248 
1S7.3U2 
137.530 
137.669 
137.812 
137.^5 
138. 09U 
138.242 
188.381 

138.519 
138.662 
138.806 
18^.949 
139.09-,* 
139.231 
139.369 
189 513 
139 &56 
139.799 

139.943 
140.086 
140.229 
140.368 
140.506 
140.650 
140.793 
140.9*5 
141.079 
141.218 

141.3.56 
141.500 
141.648 
141.786 
141.990 
142.0r3 
142.216 
142.865 
142.498 
143 687 



Arc. 



7® Curve. 8® Curve. 9® Curve. 10» Omre. 16' 



Tan. 



266.667 

266.944 

267 

267.500 

267.778 

268.056 

268 333 

268.611 

;.'68.889 

269.167 

269.444 

269.722 

270.000 

270.278 

270.556 

270. 

271. 

271. 

271, 

271. 

272 
272. 
272. 
273. 
273. 
273. 
273. 
274. 
274. 
274, 

275. 
275. 
275. 
275. 
270. 
276. 
276. 
276. 
277. 
277. 

277. 
278. 
278. 
278. 
278 
279 
279. 
279, 
280. 
280. 

280, 
280 
281. 
281. 
281. 
281. 



944 



115.105 
1J5.228 

115 351 
115.469 
115.588 
115.711 
115.834 
116.95^ 
116.080 
116.198 

116.31 

116 440 
116.563 
116.686 
116 809 
116.927 
117.046 
II 

117.i:9v» 
117.415 



119.970 
120.093 
120.216 
120.334 
120.453 
120.576 
120.699 
120.822 
120.945 
121.063 



121 
121 
121 
121 
121 
944 121 
121 



Arc. 



Tan. 



228,571 
228.810 
229.048 
229.286 
229.524' 
229.762 
280.000 
230.238 
•^30.476 
230.714 



285.476 



238 



240.( 

240 i 



S.500 
1.778 
1.056 



240. 

240. 

240. 

241. 

241. 
79612*1. 
91'.>241. 
038 242 
1ft72'12, 
280,242. 



100.736 
100.844 
100.951 
101.056 
101.159 
101.26'; 
101.874 
101 482 
101.589 
101.698 



Arc. 



Tan. 



200.000 
200.208 
200.417 
200.625 
200.838 
201.042 
201.250 
201.468 
201.667 
201.875 



202 
202 
202 
202, 
202. 
203, 
203 
203 
203 
203. 

204 
204, 
204. 
204. 
205. 
205. 
205, 
206. 
205. 
206, 

206, 
906. 
206, 
206 
207. 
207 
207. 
207, 
207, 
206. 



476 100, 
714 106. 
9.'>2i106 
lOOIlOG, 
429 106. 
6671 lOG, 
905 106, 
143 106, 
381|106, 
619 107, 



208 



383 
542 

750 
.958 

167 

37J; 

583 
.792 

0(X) 



93, 
93 

93, 
98 
98 
U'S. 
94, 
94 
94, 

04. 
94, 
94, 
94, 
04, 
458 04, 
(67,04 
87r»,94 
Ca8 95, 
292 05 



89.5619 
89.6575 
89.7631 
89.8456 
89.9379 
90.0385 
90.1291 
90.2247 
90.8208 
90.4127 



5061 
6007 
6963 
7919 
8874 
9798 
07sj3 
1678 
2684 
8590 

4546 
5502 
64.^8 
382 
8306 
9262 
0218 
1174 
2130 
8054 

8978 
4984 
5890 
6845 
7801 
K725 
9649 
0605 
.1561 
2517 

3473 
.4429 
,5885 
.6:^9 
.7238 
,H189 
.9145 
.0101 
.1057 
.1981 

,2905 
,3861 
.4810 
,5773 
,6728 
.76H4 
.8640 
95r4 
.0488 
.1444 



AixJ. 



177.778 
177.963 
178.148 
178.888 
178.619 
178.704 
178.889 
179.074 
179 259 
179.444 



179 
179 

180. 
180. 
180, 
180, 
180, 
180. 
181, 
181. 

181. 
181. 
181. 
182 
182. 
182 
182. 
182. 
182. 
188. 

188, 
183. 
188. 
183 
184. 
184. 
184. 
184, 
184, 
185, 

185, 
185, 
185, 
185, 
\m. 
IPO 
186. 
186. 
186, 
186, 

187, 
187 

i87, 
187, 
187, 
187 
18-', 
188 
188 
188 



680 81 



.815 
.000 
.186 



870 81 



Tan. 



80.6264 
80.7124 
80.7966 
80.8817 
80.9649 
81.0609 
81.1870 
81.2280 
81.3091 
81.8928 



.4754 

.6616 

.6476 

.7886 

.8197 

9028 

,9860 

2.0721 

2.1581 

2.2442 

2.8302 

2.4168 

2.50-.: 

2.5a'i5 

2.6687 

2.7548 

2.8408 

2.9269 

5.0l2fl 

S.0961 

5 1793 

3 2664 

i.35l4 

3.4375 

5235 

6067 

6899 

7759 

8620 

9481 

0341 
1202 
,206-,' 
.28m 
,8726 
.4586 
.5447 
.6807 
.7168 
8000 



160.000 
160.167 
160.333 
160.600 
160.667 
160.833 
161.000 
161. 16r 
161.38] 
161.600 

161.66^ 

161.888 

162.000 

168.16 

162.883 

162.600 

162.667 

162.833 

168.000 

168.167 



3:^.8,85, 
519 85, 
704185, 



9692 
0558 
1413 
2274 
3134 
.8995 
4857 
5059 
6519 



Arc. 



500 
667 
88:) 

OOl) 
16' 
883 
500 
667 
888 

000 
167 
883 
500 
667 
883 
000 
.167 
.833 
500 

66' 
833 
000 
ItV 
83i 
500 
667 
833 
000 
16: 

883 
600 
667 
888 

000 
16' 
883 

500 
667 
888 



79 



TABLE XIV.— ACTUAL TANGENTS, ETC. 



17" 1© Curve. a® Curve. 3® Curve. 4" Curve. 6® Curve. 



Tan. 



Arc. 



Tan. 



Arc. 



Tan. 



Arc. 



Tan. 



Arc 



Tan. 



Arc. 



85().29e 
857.1.56 
858.015 
858.875 
859. 7:M 
860.565 
861.396 
86^.255 
86:1.114 
863.974 



1700.00 
1701.67 
1708.33 
1705.00 
1706 6: 
1708. ;33 
1710.00 
1711.67 
1713.33 
1715.00 



&38 



807.388 
1.214 
1.073 



1716. 
1718. 
55211730. 



67 



428.164 
428.594 
429.023 
•129.453 
429.883 
430.298 
430.714 
431.143 
431.573 
482.003 

.483 

.86^ 



*>'>.000 
850.833 
851.667 
852.600 
858.883 
854.167 
856.000 
865.833 
866.667 
857.500 



792 
662 
611 

371 
201 
082 
898 
.751 



1721 
1723. 
1725.00 484. 

1726. 

1728. 

'30. 

1731. 



r07 



123 861 
558 



1733. 

iras. 

1786. 

1788. 

1740. 
610 1741. 
470 1748. 

1745 

1746 



189 



881.020 1748.33 



881 



884.429 



888.726 
889.667 

890.388 
891.247 
892.107 
892.966 
893.825 
894.685 
895.544 
896.404 
897.263 
898.094 

926 
784 
644 



1750. 
1751. 
1758. 
1755. 
1756. 
1758. 
1760, 
1761. 
1763. 
1765. 



1766.67 
1768.33 
1770.00 
1771.67 
1773.8:3 
1775.00 
1776.67 
1778.a3 
1780.00 
1781.67 



1783. 
1785. 
1786. 
1788. 
1790. 
1791, 
179:1 
1795, 
1796 
1798 



00 



00 



285.461 
285.748 
286.034 
286.321 
286.608 
286.884 
287.161 
287.448 
287.734 
288.021 

288.307 



5«6.667 

567.222 

567.778 

568.383 

568.889 

569.444 

570.000 

.■)70.556 

571.1 

571.667 

572.282 



214.116 
214.380 
214.545 
214.760 
214.075 
215.188 
215.391 
215.606 
215.820 
216.085 



288.594 572.778 
888 



867, 



.667 
.500 



167 
.000 



.500 
333 
.167 

000 
883 
667 
,500 
333 
.167 
,000 
.833 
667 
,500 

,338 
,161 
,000 
,8:33 
,667 
,500 
.333 
,167 
,000 
,a33 



778 



5a3 333 
583. 

584. 
585, 
585, 



113 



a32 592. 
119 593. 
395 593. 



891 
892 
893. 
894 
S95 
895 
806 
897 
898 



332; 899 



672 
959 
245 

m-i 

,818 
105 
30-,> 
,67H 
065 
242 

80 



425.000 
425.417 
425.838 
426.250 
426.667 
427.088 
427.500 
427.91' 
428.888 
428.760 

429.167 

429. 

430, 

4:10. 

480. 

431, 

431. 

432. 

432. 

432. 

433. 
433. 
434. 
434. 
435. 
4a5. 

4a-». 

436. 
436. 
437. 



171.812 

171.483 

171.656 

171.827 

171.999 

172.166 

172.J 

172.504 

172.676 

172.848 



580 



174.727 

174.1 

175.060 

175.232 

175.404 

175.576 

175.748 

175.920 

176.092 

176.258 



487.500 

437.91 

438.3;i3 

438.750 

439.16: 

439.583 

440.000 

440.417 

440.833 

441<:250 



444:226 



775 445, 
990 44»;, 
205 416, 
419 447 
Oai 447, 
849 447. 
(MU 448. 
279 448, 
494 449. 
702 449, 



176. 
176. 
176. 
176. 
177. 
177. 
177. 
177. 
177. 
177. 

178, 
178 
178 
178, 
178, 
178 
179 
179, 
179 
179, 

179, 
180 

180 
083J180 
5<KH8(>. 
917|l80, 
:«3|180 
75(1 LSI. 
1(57 181, 
5831181, 



.132 
804 
.476 
648 
820 
992 
164 
8:36 
507 
674 



340.000 
340.8:38 
840.667 
341.000 
341.883 
341.667 
342.000 
342.333 
342.667 
343.000 

843. ass 

348.667 
344.000 
344.833 
844.667 
345.000 
:345.388 
345.667 
346.000 
346.838 

846.667 
347.000 
347.333 
347.667 
348.000 
348.333 
348.667 
349.000 
349.333 
349.667 

•350.000 
350.a33 
.%0.667 
351.000 
a51.a33 
a51.667 
352.000 
352.833 
a52.667 
358.000 

358.833 
a53.667 
a54.000 
:i54.^3 
:354,667 
a55.000 
355.a33 
355.667 
:356.000 
356.833 



840.a56.667 
012 a57.000 
. 184 a57.a33 
3-16 a57. 667 
528 .aT8.000 
700:358. .3:33 
H72:3.5H.667 
04:3 359.000 
215:3.59.8:33 
:38;}a59.007 



TABLE XIV.— ACmJAL TAKGENTS, ETC. 



a» Carve* 



Tan. I Are. 



7« Cunr«« 



Tan. Aiic, 



M.I. 1 1 ■. 

143. rr4 

144.000 



1W4. Hi'. 
JiH4.444 

£8G.S38 



i44.a(nsg« 

144,347 
144,409 

144. e^ 

144. TO' 

144. SIO 

145. OM 

145.340 
145,434 



037 288. 

304 S«& 

047; 3S9. 
]Sn|29(). 
334'iOO. 



0J1291 

1841^1 



^M 



]4a. 

na. 

14!}. 
14«. 
14*1. 
145. 
I4e. 
]4U 
14(J. 

14?. 
147 
147. 
147, 
147. 
147. 
147. 
14B. 
14R. 
14B. 

14S. 
14S 
148. 
US. 
14ii 
USf. 
MEI. 

i4y 
My. 
I4y. 



14fl.S88''2»7.2iS 
J.-W -- 

lao 

150 
150 

I.V) 

IN) 
151 
151 



OOS^ii^i. 
75lf2fi5 
894*290 
038 ^!» 
i**I *i<J5 

743.x;iW 



J, 



■J75 
L4CI 



LHPI >3B 
Mi Mi 



I:i2.fia5| 

i 32 771 
J!±J.PW'J 
123. 01 a 
1323,1:11 
I2?}.Si54 
123-3i7 
l^.BOO 



;ija.HS7 

!^3.H10 

*J41.g^ 
^*44.7«^ 
1^.000 



62^^45. 
74fllsW5, 
W5a.245. 
067 2^15. 
lOelSMU 
S^!340, 

aw 1^6 

475aiti 
6^7 247 
7aOS47, 

B43 347. 
yti'i 247 

Ot*t '-J4IH, 
304 24H. 
3L»ti ^4S 
44if:i4^. 
57^i^9. 
fift5r249. 

937 319. 



noo 
aw 
mi 

167, 1^3 
444.1^0 

7st*jri© 



.OTK^jaSO. 

.^*>1 S^jO 
4iM350 

.547jS5il 

.e7oI^r)i 

.ot:> isi 

.038 *r>T . 
157 i^. 

371(1 i^V,; 

.531 li-i^ 

e44|3n3^ 

.a77'Jol. 

.405 254 
6it»i'i55 

743 ^5r) 

9^7i!i^Vp 
n0 3.=i5 
2?lr^ i-Ml 
a5f!S5fJ 
47S» a^d 
,508 ^^5& 



a« Curv*, 0* Carre. 10- Ciitv«. 17* 



Tan. Aiv. 



107,1^ 
107. S«) 



31S 500 

tia.Tus 



to7.aB« 2ia,in7 

Hl7,445!i.^3 lim 
t(f7.55.^!«ia.333 
107,«67''21H,MjJ 
107.751 5J13 7150 
J0T.fl(18'2l3 Ofi« 
l07.D70*iJ4.1R' 
ttiS,Ort!J 214,375 



101 214 
1K16IM14 
40fl;il5 

Bio-si-n 



Tin. I Arc, 



no S^&ti 
95 43r^ 
SI5.5JUW 
95.tti-^4 
&5.7I48 
lJ5.Mii7i; 

&5,t»oaw 
m osjtei 
9e,oyai» 



Tan. 



lHS.H8flH5.7fK*0 
IS» C.»74 HTi teiJH 

l8t».251»;HS.01Ol 

ii^^i 441 8:j.irtJ0i 



iXKMtO 
2>i^ 1 10 



■I7<i 
714 

ISO 
4!v»tl 

!;C7 

nor> 

14a 

Rlfl 

ft:-!? 
005|1!1 

r.7] 111 

2Hi; ] i^ 
5'^ na 



.aaoats. 

.427i!l8. 

G4'j:I0. 

.7?Ht'iJt9. 
.K57':J19, 

.9tvr»y-J0, 

07:i'.^CO, 

.iK<r220, 

.281 !K0. 
.7!fi:.^21, 

. ^-r* -.^'ii . 

.45[taa*, 
.e7i aii», 

778 233, 

.S8fieas 

101 J:.*! 

,tiust;^4. 
aui'iir4 
.iyiliH4 



£50' 0« 

^-ie i»7. 

K7EJ07 
08!rft7 

70H|07 
,'Jl7f07. 
12.^ tr7 

;^i!it7 

5J£|U7 
7ri(» m. 



i;851 
38**7; 

4731 

imill 
7M7' 
&5-J3 
U47TJ 



iMt Slfj 
TOO. 000 
I0ill.]85 
TOO. 370 
190,550 

IWI,74I 

nto.R'fj 

T'Jl.lll 
101 200 
191,481 
191.607 

191 8S2 
192.087 
192. GiS 

192 40; 



Hfl.a48G 
H0.4if}7 

Bo.6oe^ 



1^91^192 
2:^15 192, 
^mu 19'T, 
419fi 19a 
fil51l1Ufl 
ClOfi lt»3 
7t¥Si!,lfn 

yoiH i[4a 

8974 IW, 

0Sy8il91, 



«7W. 
7<M9 
,8481 
J*312 
0173 

Km 

1894 

a(il5 

447f5 
5307 
4tl3li 

7i™ 
7H0l> 
8721 

04^12 
1303 

31;m 



Ai^. 

170. m 

170 aa.^ 
mi rion 

170 tw: 

170.^33 
171 .000 

171 107 
171.3^ 

m,5oo 

171 !W7 

171 \<^ 
l72.fHlO 
17^ 1(17 

172 3;=13 
175. WW) 
172 (Ifl; 
I'T.i 8?ig 
1T3 OOO 
173,167 

17H fjOO 

I7r-!.^iil 
17a. 8:13 
i74J>l)i> 
174.10 

(74 aaa 

174. son 
i74.rHj; 

174.83a 



(>822 in4.4n << ^W (75.000 
1778 J94.^':'.ll -s r^^v l7riJ07 

a73i ISiJ.^ir. ''S.;j;s;ir7F3.3:i3 
;«S9t U15 . Oih I . .^H . .'■>5 18 I Tfj . ,M VF 

4fi'iH ncj.iHfj '^^^.(fUTH i7ri.mi7 

Or:.ri> r.i.- r..v; -^ ^■.■■■i ];tl.(.>int 
7FiTi r.ir. -; r s>^.mv.i.:- ]:ft,in7| 
t^^rin i^i^.L.iji; ^H.|J■v.v^ ]7)},,'^33, 
9aya iyO.niitiL^.OG82|17G.50W 



,fia3y».03i8 

042 09,1273 

^58im.?!l8li 

(irr7'«.nr4r4] 
H?.i'i>y.^ii07 

'^^f'-i !^y. 7(100 ■ 

."I'.Hijuj.iiktiri 
70i)1^9.88y9, 

.917I9Q.08IE1 
.12^1,^10.077 
,a^SjirKi.U^> 
.5-lclMiO.'yh'^ 
.7l5n,UH},;^<l4 
%8i[(XJ.45Ll 

itiT'i<K).:>.'vri 

375lt'KKi,'vO 
|^S3|Hh>.74[5 

.7l>2|lOO.fa8 




o 
1 

3 

II 

4 

ft 

7 
M 

li> 
11 
IS 
13 
14 
1ft 
IG 
17 
18 
ID 

20 
21 

4 Ik 

^4 

so 

■^T 
S« 
20 

ao 

ai 

;u 

3r? 
:i7 

3J* 

;*9 



1514 170,067 40 
23;5 17fi,ft?!3 41 
,a2.^s'l77.0tK»|4a 

4rK)t;|iT7.ity7 4:t 

■1(^'it;ll77.3^;il44 
5MlT:]7?.rjiT0|4.-» 
mot: T7T.rl«>7'4(§ 
7n3?^'l77.S^:: IT 



Q2ao 



178. IHN 

t7>5.ic;|4!J 



00R2 17fi.a^i1 ,-^0 

092S 17P,MiLi|ftl 

h:3.i:is.ur.;-fts> 

■.^f,j4 irs.M'.r^ r»-i 

-ir.iH ]79.i,Hiik. r«4- 

44i.-. i;9.i«i? r»^ 

|■,||f^^■. iTlrnt-Oi L^iT 

snni:iii79,i:(i7 ftH 

777Hll7ti.H:Jij|ft» 



m 



$" 



TABLE XIV. — ACTUAL TANGENTS, ETC. 



18* 



M. 



O 

1 
2 
3 
4 
5 
6 
7 
8 
9 

10 
11 
IS 
13 
14 
15 
16 
17 
18 
19 

20 
21 
32 
33 
34 
35 
36 
37 
38 
39 

30 
31 
33 
33 
34 
35 
36 
37 
38 
39 

40 
41 
43 
43 
44 
45 
46 
47 
48 
49 

50 
51 
53 
53 
54 
55 
56 
57 
58 
59 



I* Curve. 



Tan. 



907.463 
908.3-.Jl 
909.181 
910.040 
910.900 
911.759 
912.619 
913.478 
914.338 
916.197 



056 
887 
718 
577 
437 
296 
156 
015 
875 
734 

594 
453 
813 
148 
974 
834 
929.693 
.552 
.412 
.271 



5)31 



1.131 
t.990 
L850 
►.709 
1.569 
'.428 
t.287 
M18 
1.949 
940.809 

94t.668 
942.. 527 
W3.387 
944.246 
945.106 
945.065 
946.825 
947.084 
948.544 
949.403 

950.262 
951.122 
951.981 
9.52.841 
953.700 
954.. 531 
9.55.862 
>56.221 
9.57.081 
9.-)7.940 



Arc. 



1800.00 

1801.6' 

1803. :i3 

1805.00 

1806.67 

1808 

1810.00 

1811.67 

1813.33 

1815.00 



453 748 
4.54.1771 
454.t}Ori 
455.0.17' 
4.55.467 
455.89<i 
4.56.326 
456.756 
457.186 
157.615 



1816. 
1818. 
1820. 
1821. 
1823 



1825.00 



1830. 
1831. 

1883. 
1835. 
1836. 
1838. 
1840. 
1841 
1843 
1845. 
1846. 
1848. 

1850. 
1851. 
1853. 
1855. 
1856, 
1858. 
1860. 
1861. 
1863, 
1865. 



1866.67 
1868.33 
1870.00 
1871.61 
1878.38 
1875.00 
1876.67 
1878.38 
1880.00 
1881.67 

1888.88 
1885.00 
1886.67 
1888.33 
1890.00 
1891.67 
1893.33 
1895.00 
1896.67 
1898.33 



3** Curve. 



Tan. 



Ai-c. 

ikxukib 

|lK)0.833 
901.60' 
902.500 
903.833 
904.16' 
905.000 
905.83:i 
906.66: 
907.500 



802 51S| 
:i()2.805' 
.103.091 
303.378 
;i03.665 
303.9.^1 
;«)4.238 
304.524 
304.811 
305.097 



045 908, 
4«i0 9')9. 



876 
300 
73.; 
165 
595 
025 
454 
884 

314 
743 
173 
589 
004 
434 
864 
293 
.723 
153 



1.851 
.281 
.711 
1.140 
1.570 



470 

471 

471 

472 

472 

478.00019.37 

478.430 988..S:33 

478 

474 

474, 



9.36 



L 2891940, 
7191940 



149 941. 
578(942. 
0081948. 
438 944. 
868:945. 
283:945. 
,698946. 
,128 947. 
,568 948, 
9881949. 



3° Curve. 



Tan. 



Arc. 



600.000 

600.556 

601.111 

601.667 

602.222 

602. 

603.3.33 

603.889 

604.444 

606.000 



627.222 



I 
787 627. 
078 628. 
360 628. 
646 629. 



4*» C/urve. 



Tan. 



226.909 
227.124 
227.339 
227 .5.54 
227.709 
227.984 
228.199 
228.414 
228.629 
228.844 



058 
.2(i6 
.474 
.689 
.904 
.119 
334 
.548 

.7m 

,978 

198 

.408 
623 
831 
038 
258 
,468 
683 
898 
,118 



Arc. 



450.000 

450.417 

450.1 

451.250 

451.667 

452.088 

462.500 

452.91 

453.383 

453.760 



543 

758 
973 
l.«8 
402 
617 
825 

(m 

248 

463 

678 

892 

107 

322 

5.31 

752 

967 469 

182 470 

8971470 



210 6.30, 
487 631 
773 681, 
060 6.32 
346 632.778:230 

82 



778 

833 

889 

444 

000 

556 

11 

667 

222 239, 



6® Curve. 



Tan. 



181.648 
181.720 
181.892 
182.064 
182.236 
182.408 
182.579 
182.751 
182.923 
183.095 



267 
.433 
600 
772 
944 
.115 
287 
4.59 
681 



855 
027 
199 

an 

548 
715 
881 
047 
.219 

891 



111 



454 
626 
798 
965 
131 
803 
475 
58:3 191.641 



Arc. 



860.000 
360.333 
860.667 
:^^1.000 
361.338 
."161.667 
362.000 
362.338 
362.667 
.303.000 

868 383 
667 
.364.000 
864.338 
.364.667 
366.000 
866.333 
865.667 
366.000 
366.388 

866.667 
:»7.000 
:i67.333 
867.667 
368.000 
868.333 
368.667 
369.000 
869.338 
360.667 

870.000 
370.. 333 
370.667 
871.000 
871.338 
371.607 
872.000 
372.833 
872.667 
873.000 

878..S.38 
668 878.667 



874.000 
874.838 
874.667 
875.000 
376.883 
876.667 
376.000 
376.883 

376.667 
877.000 
877.883 
877.667 
.378.000 
378.. 383 
378.667 
379.000 
379.3.38 
379.667 



TABLE XrV.— ACTUAL TANGENTS, ETC. 




TABLE XIV. — ACTUAL TANGBNT8, ETC. 



10° 1» Curve. 



Tan. 



95b. 800 
959.659 
960.619 
961.378 
962.287 
968.097 
963.956 
964.816 
9«5.675 
966.535 



967. 



1900.00 
1901.67 
1903.83 
1905.00 
1906.67 
1908.33 
1910.00 
1911.61 
1913.33 
1915.00 



984.536 



993.130 
993.980 
994.839 
995.699 
996.558 
997.417 
998.277 
999.136 
999.996 
1000.86 



1001. 
1002. 
1003. 
1004. 
1005. 
1006. 
1006. 
1007 
1006 
1009 



Arc. 



479.417 
479.847 
480.277 
480.707 
481.136 
481.566 
481.996 
482.426 
482.855 
488.285 



1916 
1918 
1920, 
1921, 
1928, 
1925 
1926. 
1928. 
1930. 
1931, 

1983 
1935. 
1936. 
1938. 
1940, 
1941. 
1943, 
1945 
1946. 
1948. 

1950. 
1951 
1953 
1955. 
1956. 
1958. 
1960. 
1961 
1963 
1965 

1966. 
1968. 
1970. 
1971. 
1973. 
1975. 
1976. 
1978. 
1980. 
1981. 



1983.33 
1985.00 
1986.6: 
1988.3! 
1990.00 
1991.67 
1993.33 
1995.00 
1996.67 
1998.33 



2° Curve. 3® Curve. 4® Curve. 5* Curve, 



Tan. 



950.000 
950.833 
951.667 
952.500 
953.833 
954.167 
955.000 
955.833 
956.667 
957.600 



967.500 
968.333 



Arc. 



319.633 
319.919 
320.206 
320.492 
820.779 
321.065 
321. a52 
321.638 
321.9-^ 
822.211 



984.167 
9a5.000 
985.833 
986.66: 
987.500 
988.333 
989.167 
990.000 
990.883 



991. 



Tan. I Arc. 



633.333 
633.889 
634.444 
635.000 
6*5.556 
636.111 
6:36.667 
637.222 
637.778 
638.333 

6.^.889 



496 
782 
069 
355 
642 
928 
215 
501 
788 

.074 
.361 
.647 
.934 
5.220 
1.507 
{.793 
1.080 
L366 
1.653 



226 
512 
799 
085 
372 
658 
94.'! 
231 
518 

84 



444 



LOOO 
L556 
.111 



1.778 



.444 



'.778 
[.&33 
1.889 
1.444 
1.000 
1.556 

.111 
.667 
1.222 

S.778 



Tan. I Arc. 



239.746 

239.961 

240.176 

240.391 

240.606 

240.821 

241 

•^41.251 

241.466 

241.680 



475.000 
475.41 
475.833 
476.250 
476.667 
477.088 
500 
4r7.917 
478.833 
478.750 



086477. 



241.895 479. 
242.110 479. 
242.325 480. 
242.540 480. 
242.755 480, 
242.970 481 



243.185 
243.400 
243.615 
243.822 



650. 
650. 
651 
651 
652. 
652 
653 
653. 
654 
655.0001248. 113 



254 



880l2.')l 
444 251 , 
000,251. 
556 252. 
111:252 



198. 
193, 
193. 
194, 
194 
250194! 



750 
167 
583 
000 
417 
833 
250 
667 
083 

500 
91 
333 
750 
16: 
583 
000 
41 
83 
.250 



491.667 
492.088 
492.500 
492.91' 
493.3;33 
493.750 
494.16' 
494.583 
495.000 
495.417 



495. 

496. 

496. 

497. 

497. 

497. 
767,4J)8, 
982*408, 
196 499, 
411 499, 



Tan. 



191.818 
191.990 
192.162 
192.884 
192.506 
192.678 
192.850 
198.022 
193.194 
193.866 



Arc. 

380.000 
.380. 3:^:^ 
880.667 
381.000 
381.3:^ 
381.667 
382.000 
882.333 
882.667 
.000 



710 888.667 
884.000 



384.667 
885.000 
385.383 
385.667 
386.000 
386.333 

386.667 

387.000 
387.333 
387.667 
388.000 
888.333 
388.667 
389.000 
889. 3a3 
389.667 

390.000 
390.833 
390.667 
391.000 
391.338 
391.667 
392.000 
392.883 
392.667 
398.000 



198.685 893. 
198.857 393. 
199.029 394. 
199.201 894. 
199.872 394. 
199.544 395. 
199.716t395. 
199.888 895. 
200.060 396. 
200.232 396. 



404 396.667 
576!897.000 
748! 397. 333 
920 397.667 
092 398.000 
.264 896.383 
.436 398.667 
606,399.000 
780 399.888 
9521899.007 



TABLB XIV. — ACTUAL TANGENTS, ETC. 



6» Curve. 7° Curve. 8® Curve. 9* Curve. lO* Curve. 19' 



Tan. 

159.872 
160. U15 
160.158 
160.301 
160.445 
160.588 
160.731 
160.875 
161.018 
161.161 

161.305 
161 .448 
161.591 
161.735 
161.878 
162.0ei 
162.164 
162.808 
162.451 
162.590 

162.728 
162.871 
163.015 
163.158 
163.301 
163.445 
163.588 
163.781 
163.875 
164.018 

164.161 
164.304 
164.448 
164.591 
164.7:34 
164.878 
165.021 
165.164 
165.308 
165.451 

165.594 
165.738 
165.881 
166.024 
166.167 
166.311 
166.454 
166.597 
166.741 
166.884 

167.027 

167.171 

167.314 

167.457 

167.601 

167.744 

167 

168.030 

168.174 

168.3ir 



316. 6U' 

316.944 

317.222 

317.500 

317.778 

318.056 

318.333 

318.61 

318.889 

319.167 



321.111 



Arc. 



321 



(.500 
1.778 
t.056 
1.333 
1.611 
t.889 
kl67 
L444 
1.722 

i.OOO 
..278 
1.556 
..883 
kill 



328 



328.611 



329. 



16: 
444 
722 
000 
,278 

566 
883 
111 
889 
667 
.944 
222 
500 
.778 
.056 



Tan. I Arc. 

137^^271.429 
137.178,271.667 
137.800i271.905 
137.423 272.143 
137.546,272.881 
137.669 272.619 
137.792 272.857 
137.915 273.095 
188.038'273.333 
138.160 273.571 



406 
529 
652 

775 
.898 
020 
143 
266 



.715 



944 



280.000 
280.238 



280. 



280.952 
281.190 
281.429 
281. 66^ 
281. 9a5 
282.143 
282.381 
282.619 
282 857 
283.095 



288. 

2a3. 

284. 

284. 

284. 

284. 
049|2a5. 
172 285. 
2951285. 



Tan. 

119.946 
120.053 
120.161 
120.268 
120.876 
120.484 
120.591 
120.699 
120.806 
120.914 



237.500 
237.708 
287.917 
288.125 
288.833 
•,»38.542 
238.750 
288.958 
;;39.16: 
239.875 



021 
129 
286 
844 
451 
559 
666 
774 
881 
985 

069 
.197 

804 
.412 
.619 

627 

784 
.842 

949 
.057 

164 
272 

879 
48' 
504 



777 
885 
992 
.100 
207 

815 
422 
530 
637 
,745 
852 

m 

,06^ 
.175 
.282 



Are. 



Tan. 

10O4i 
106.736 
106. a^J 
106.927 
107.023 
107.119 
107.214 
107.810 
107.405 
107.501 



211.111 
211.296 
211.481 
211.667 
211.862 
212.087 
212.222 
212.407 
212.593 
212.778 



Arc. 



519 
704 
889 
074 
259 
444 
630 
815 
000 
(.185 

1.870 
1.556 
L741 
220. 
221.111 
221.296 
221.481 
221.66^ 
221. 85J 
222.031 



Tan. I Arc. 
90.0013,190.000 



96.0873 
96.1734 
96.2594 
96.8455 
96.4815 
96.5176 
96.6087 
96.6897 
96.7768 



190.16' 
190.88:i 
190.500 
190.66' 
190.838 
191.000 
191.167 
191.333 
191.600 



8618 
9479 
0339 
1200 
2060 
2921 
8781 
.4642 
.5502 
6334 

7166 
8027 
8887 
9748 
0608 
1469 
2329 
.3190 
4050 
4911 

5771 
6632 
7493 
a353 
.9214 
0074 
0935 
1795 
2656 
3516 



99.4877 
99.5337 
99.6098 
99.6958 
7819 
99.8680 
99.9540 
100.040 
100.126 
100.212 



8;« 

000 
167 
333 
500 
667 

mi 

.000 
16; 



500 
667 
833 
000 
16' 

.500 
.667 



85 



TABLE XIV.— ACTUAL TANGKNTB, ETC. 



20<» lo Carve. a® Carve. 3* Carve. 4« Carve. 5* Ourve. 



1010.31 
1011.16 
1012.03 
1012.89 
1013.75 
1014.61 
1015.47 
1016.33 
1017.18 
1018.04 



Tan. 



2000.00 
2001.61 
2008.33 
•i005.00 
2006.67 
2008.33 
2010.00 
2011.61 
2018.83 
2015.00 



1018 
1019 
1020 
1021 
1022 
1023 
1024. 
1024. 
1025. 
1026. 

1027. 
1028. 
lO-JQ. 

io:?o. 

1030. 
1031. 
ia32. 

lom. 

1034. 
1035. 

1036. 
1036. 
1087. 



1040 
1041, 
1042, 
1042, 
1043, 

1044, 
1045, 
1046 
1047, 
1048, 
1048, 
1049, 
1050, 
1051 
1052, 

1053 
lOM 
1055 
1055 
1056 
1057 
1058, 
1069 
1060 
1061 



Arc. 



505.173 
505.603 
506.033 
506.462 
506.892 
507 322 
507.752 
508.181 
508.611 
509.041 



2016. 
2018. 
2020. 
2021. 
2023. 
2025. 
2026. 
2028. J 
2030. ( 
2031. < 

2033 
2a35 
2036 
2038 
2040 
2041 
2043, 
2045 
2046 
2048, 

2050 
2051 
20.5:1 
20.55 
2056, 
2058 
2060, 
2061 
2063 
2066 

2066 
2068 
2070 
2071 
2073 
2075 
2076 
2078, 
2080, 
2061 



2085. 

2086. 
9212088. 
78 2090. 
64 2091. 
.50 2098. 
.a5!2095, 
2112096 
07,2098 



Tan. 



Arc. 

1000.00 

1000.83 

1001.6' 

1002.50 

1008.33 

1004.1 

1005.00 

1005.83 

1006.61 

1007.60 



471 1006, 
900 1009. 
330' 1010 
760 1010. 
1891011, 
619 1012 
049 1013, 
47911014, 
9081015, 
3381015, 

76811016. 
198J1017, 
627; 1018, 
057 1019. 
48711020. 
917,1020, 
346|1021. 
776 1022 
206,1023. 



065 1025. 
495' 1025. 
925,1026. 
.355,1027. 
,7841028. 
2141029. 
644 1080. 
07311030. 
,503 1 ail. 
, 9331102)2. 

363 1033. 
7921084. 
222;1085. 
662 1085 
082 



526. ( 
527.: 
.527.1 
527.! 
.528.' 

528. ( 
.529.* 

529. ( 
530. 



1087 
1038 



1040. 
1040. 



689 1041 . 

1181042, 

548 1043, 

978 1044 

408; 1045 

" 1045 

1046 

697 1047 

_ .127 1048 

83l5;i0. 5561 1049 



Tan. 

836T804 
:«7.091I 
387.87. 
3:i7.664i 
337.950 

;«8.23r 

338.523 
3:«.810 
:i39.097 



Arc. 

666. H61 

1667.222 

1667.778 

1668.33;^. 

668.889 

669.444 

670.000 

670.556 

671.11 

671.667 



962 



585 

821 
108 
394 
681 
967 
254 
510 
827 
.113 



345.400 
345 686 
345.973 
346.259 
346.546 
:«6.832 
347.119 
347.405 
:il7 692 
347.978 



778 



677.778 
678.383 
678.889 
679.444 
680.000 
680.556 
681.111 



682.778 

683.338 

688. 

684. 

685. 

685, 



50 353 
3.3ia53 
17:353 



265 688. 
5.51 689. 
888 690. 
124 690. 
4111691. 
697,691. 
984 692. 
270 692. 
5.571698. 
853,693. 

149 694. 
436 695. 
722 695 
009 696 
295 696 
.582 697 
868 697 
155 698 
441 698 
728 699 



Tan. Arc. 



252.626 500.000 
252 841500.417 
258.066 500.833 
253.271 501.250 
268. 4861501. 667 
•i58. 701502.063 
2.58.916 502.500 
2.54.131 502.91 
254 345 508.338 
254.660i608.750 



202.124 
202.205 
202.467 
202.639 
202.811 
202.983 
208.155 
203.327 
203.499 
208.671 



775'504 
990,504 
205 505 
420 505 
635 505 



506. 
506. 
507. 
507. 
507. 

506. 
506. 
509. 
509. 
510. 
510. 
510. 
511. 
511. 
512. 

512. 

512. 

513. 

518. 

514. 

514. 

515. 

515. 
793'515. 
0071516. 



261.222'516 
•.^61.437 517, 
261.652 517 
261.867,517, 
262.082'518, 
262.297518 
262.512 519, 
262.727 519 
262.942 520 
263.164,520 



444 268, 
000|26:l 
556 263, 
111 264, 
667 264 
222 264 
778|2«4, 
333 264 
889 265 
4441265 



386520. 
601521. 
816,521. 
030 52J. 
245 522. 
460 622 
675 528, 
890 528 
105 524 
320 524 



Tan. 



Arc. 



843 
015 
187 
859 
.631 
708 
875 
04' 
219 
390 



1.766 
988 
110 



.464 
.626 
.796 
970 
142 
313 
485 
66' 



400.000 
400.383 
400.667 
401.000 
401.388 
401.667 
402.000 
402.333 
402.667 
403.000 

406.833 
408.667 
404. Obo 
404.838 
404.667 
406.000 
406.838 
406.667 
406.000 
406.883 

406.667 
407.000 
407.383 
407.667 
406.000 
408.333 
408 667 
409.000 
409.383 
409.667 

410.000 

410.8 

410.667 

411.000 

411.333 

411.667 

412.000 

412.333 

412.667 

418.000 



.001 
173 
845 
.517 
689 
861 
088 
205 
.877 
664 

782 

904 
076 



592 
764 
936 

.108 



833 
667 
000 
383 
667 
000 
388 
667 
000 
338 

667 
000 
838 

667 
000 

sas 

667 
000 
388 
667 



TABLE XIV.— ACTUAL TANGENTS, ETC. 



Tan, 
16S.T4 

169,750 
170,037 

110,010 
170. V53 
170.t*9T 
171 .Mj 
17J . 183 

171 .a^ 
171. 47« 
1TI.G13 
171 7ijC 
1T1.90U 
ir*-f 0(3 
17:2, 18*> 
irj.3!*t> 

iTS.tiie 



Are. 



3:M.1«7 



1° Carre. 



Tao. 



iUAlH 
144 541 



Arc. 



^iUAUlUAMHi 



173 
17SJ 
17^^ 
17^ 
178 
17a 
173 
173. 

na 

174. 



174 lfl3 
174.4S0 



^i4 

^J.)5.27ft 

3S&.63a 

sjM.in 

33fl.3H9 
3a«JKj7 
a^.944 
3-17. ihia 
3a7 60tt 
;337.77!^ 

3;^p8.33^. 

;i3e.BH9 
3;i0 1lj7 
:53ff 444 
a3ff 7^J 

3iO.&SG 
34D.8;da 
a41,TM 
34J.3fcy 



1*5. OSi' 
14G.1^ 

145. s;b 

146.401 
145. a2» 



S14.' 



3SS.714 
i'a'j.&5;i 

^m 429 

iihi;.(S(i7 
aH7,m9 

)^.B57 



7^V!8S3<ia 
8041 ^&3. 571 

oi5|^»^ et]0 
laj^ia^a wjH 

50tt'^».7(5^' 
G:ii* 2SJ0.{KM> 
75;i,;iyO.'2LiH 



9" Curve, 



Too, I Arc. 



lijfi 4W7| 
liIK.UOol 
l*J0.7l!^ 
1'^ «i!M 

U7.035 
1^.143 
K7.25U 
125 .357 



B^ Curve* 



Tan. 



Arc. 



lltf.B71jSaO,47ti 

I4<i,yii& 290.714 
I47.l:2lklK>.erj 
147.24:1-1*1.15^1 
14T,Mt;9i.4^0 

i4r.4«tK^^;.ii t:>it\ 

l47.ti:2j*J!+l.[Kir, 
T47.ri'>..'SW.14rj 



i47.sr3tii 

147. OHO 



102. :Hh] 



■.'5th4l7! 

ii51 .4rjS 

'-iSl.tte 

^l.ti75 



na B7tJ)i 
[];! 465 
11!^ .vn 
MiJ 057 

iiri 7.'^!.^ 

H2 WS: 

113. IW 
113.1^ 



*'"J3.11K 

13. ana 

223.51fl 
2i!3.7i>J 



Jd^^ni>.OS:m 3.321^ 2^24 
n3.4!il 2^4 
'■^;il3 517 i!i«4 

fcU"jf^r,:;.[^lTi]]3.7<is ^^'^4 

3^^H.75(HjU.U{+0l'ii5 
433.253.9frf*n4.1H6,i.'iirT 

54o|2M.lG7llM.3!^n;'yyi5 

tiH ■.Ti4.;-irriii4 r:i*r: -^'^t-, 

;-- ■:-.i ■■,:.: : 1 1 iv; r/ii 
• I • .; : I i,:i,.- \rj*; 
11 



10° Ciirrc. 


20 


Tan, 1 Arc. 


M. 


iliH.lM»i^>iVilXt 




lOMJ^SlNHijt]: 




hil :i31 iJiK> S'la 




301. -117 2" St. M-^" 




!0K5<KH*-1M! fJiiT 




n.Ji.rjHitijfMrKiii 




]01.67**ailMiiNI 




101 7f>i^n ]m; 




un.M7*^.fi..i"iH 




l01.tt3^p'U1.5Llt' 




lLT30If*201 m-i 




HJ^*.HKV 20].K-W 




IW.ITJI ;.Nhi iHN^ 


la 


10-^.077 20;> I'l: 




ni^i.:if^^>n^ :'MJi 




m-J .["jii' ■..'if^' ^1 V 




. ]ip,vr.;^ii -iii\: j;r,7 




•JiK> n-J-rjll;> K^H 




;]Lr.^7ll« A>-i.lH:N' 


r» 



lUEi.7SM 5JU!i, 



4<Ki 
B08 



i^5i5.417 
l!55.B2n 

a5«J.{>^;a 



K.'V7 120 615 25fl :^5Li 

[■ilr,^ iv.1i.7";'3.2:rfS.-ir.h 



.-144 1^0 
.7^J14^ 

i.00(H4fl. 

i.a7!^;14lJ, 

174,7«6 345.&5&|14!*. 



1T4.006 

iTs.ofia 
175.11*<5rJ4fi 

176,4!i7j»le. 

176.U35 347. 
ITS 77H'347 
176,fc>s!!H47 
17Te.tKJ5>H«. 
17fi.:illSa4W 
I7(i.!i5'j!^«. 
170 4i*o348 
17fl.U.^;we 

i7B,7Haa^fl 
iT8.9a&,a4a. 



eja J5(j. 



,150 

..I5i>, 
l.id 
151 

l!3l, 

ltf7 151 

44 151 
^1151 



aOOiflJS, 

S32 395. 
4:i5 ^«^ 
,'i78^'lJ.'>. 
7iHfti^i.'j. 

94iJ ^;.Hi . 

lilt! ♦^'^lii 
315 2^1?. 
44L'j2il7. 

efll 297. 

*^]4:il*. 

tt:i7a9H. 

Uti0 2£>H 

lH;^3J»f^ 

4^+ L1JW 
074 2S0. 



lJHi0.O45|-Jr.7.(^;ii 

i^.^aj4Ja£i7.rjOo; 
i30.3ii^.*^rj7,7E.i&, 

13l> 47:]-i'-j7.illT 
i:^0.5H3;^E,S.ljj5 



,237 , 

71' 

*i]i 
^«i7 



nil n>i 

fif-M luM 
<i?JT'Hl3. 

;rj'j ]oa 

40T|ri3. 






■M :.■■:(: fifM luM r^l -JH 
114,';iit^ ■"-'!► ^ri'J■1H:i 31i> ai-1 
]M hrVi ^;J7.<i?ST'Hi3.;-t^'!i -Jii4 
in,?.'!! ;j-J^-,;rj'j ]oa iHi^^iiM 
1 1 5 . 040 ' 2^:7 . Wu 1 ^^l3. .^rfiH :«04 

115.142 itarr . ftfl3 loa . w - -JO J 



,7TM0iJ 

.l1^ iLKi 

■ niy ]i14. 
704 104. 

K074 104. 

i.a'-^u r04. 



I 



'^.444,104 



238 130 

•^TO i:h 

711 ]::Lf 

lJH>!]rill. 
4;:l> l:^l 
0(^7 l^:l. 

]i:i V.ii. 
3«M31. 

Glfl'tSl. 

h57 13?. 

:J1^ laS 
57 T W2 
sin 1;{L> 
04h l:^v^ 

tiHti lri2. 

r^iN 132. 
7fti:,ibS, 



eooxrfiS 

]',^i '^.:.9. 

■>l^ 'ir/> 
.■i.'^.r 2110. 
0dM2tJ0. 

773W 

880;ifi0 

(Hri2rn 
2ii;-J ^fil 
HlU'li\] 

sy,^ 2«n 

<Jii3k02. 
7l0lytK 



t:^i tio 

^Xv^ MO. 

i(i;|!io 
:^7:.|no 
r.s;i.iHi 

7£i2 ll'j 
^Ntti llfi 
2iJti , 1 17 

-117 117 
152^ 117. 
i*>Si 117. 
04^ 117 

2rrf} 1 ] 7 
ir.^j 117 

0^17 ]1T. 
M7^ 1 IT 

ow;in7 



T^l'^ 22fl 

asTi 'j;3o. 
4M1 '^m 

S70^'^^k 
(iTl :^:Ul 

TfiT ^j;^o 

KHU %'::«) 

057 2:^1 . 

l.-^ 381 
2r,i 231 

::47 viJi . 
4 32 2J^2 

5t1?*2M2 

j^;il !;^2 
^'i:f^r^2 

Sr. ::r12 
010 233 



*5.^' 104, 

OOCi HH 
TrtT-, 1114 

?i:'oin4 

r,5ti Uf5 
74 3 ][}5 

^j^.4; m:. 
Ill 1115 
2U<^ ]i.i.%. 

I 
-Ifil lOS 
067 10.%. 
KTiii 3ur-i 
0:37 ion. 

2i'^' H15 
.3^^7 lil-} 

r,;jH lift 

77^ UHi 

yea 100 

14HiHJ0 



7j(i va.-. 
>-]<; viK''. 

'Ln2:.l>-"i. 
^H*H2lft 
OKi 21I.-K 
171 -Wf 
257 2tlJi 
34 ;i 2CH] 
42JI 21 1(1 
5]g20C. 



iiin 

]lM 

.■".ikij 
0(i7| 

<HNl' 
llil 



001 ttkS r^c: 
Gh: 2*tij k;^o 

77^1207 I Nil I 
fC4' 21)7 [\:: 
f^4^2^»■;.^-^i 
u.n J^if7 ."■'*" 

LHia 'jir '^ ■.'; 

X'HU 'Jll>..ll?l«' 

37K20«,J(,; 

-107 2flH .3-T1 
5n3tHH ,'Viitfc 
r'^ip2i;'". n'i^ 
7-,i.% '.JiW s:t|:i 

NT! '.^iHf UIH.I 

iitiii ^4i..i'.* r.iHJ 

i:jOSim.(107 
;242 i!Uy.H33 



!S1 

,13 

24 
2& 
f36 

I ST 
^8 
I "ii^ 

:tO 
31 
:iK 

33 

a4 

:3JS 

ht6 

.H8 
3» 

40 
41 
43 
43 
44 
45 
46 

48 
40 

50 

r^i 
riS 
53 
.»4 

5fi 

50 

ri7 
r»8 

5U 



87 



TABLE XIV.— ACTUAL TANGENTS, ETC.' 



21' 



1"* Ctirre* 



JJ^ Curre* 



a* Cnrire. 



4* Curve. 



5° Curve. 



IT 
1 

4 
O 

n 



Tan^ 



!OfJl.»y 
1003, CTi 



Arc, 



Tan. Are- 



Tan. 



I 



H'M.i::';"..*!'; 



Arc. 



Tan- Arti. 



J a t(>70 
II U171. 

1.-. Kkvr 

i^i iii7r., 

IT liC«. 
l.s hCT, 

HiHl, 
10H8. 
lOHTv 
lOHli. 



9116. 



2 1 
2:i 
2:i 
2 1 
2-7 
2ii 
27 
2.S 

an 

30 
31 
32 
33 

31 

sri 

3i> 

37 

3K 

3U 

4n 

41 
4: 

4:t 
41 
4ri 
4ti 
4 r 
4M 
4U 



H1:j:> 

llili 

111., 
in 
] 1 1 .^j 
]\'<'', 



12131. 
3133. 

2141. 
■2143. 

;iM8. 

'1150 

->[:fI . 

ilM. 

-JItSl. 
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8a5.149 


760.000 


288.888 


570.000 


231.136 


456.000 






49 


1156.19 


2281.67 


678.114 


1140.88 


385.485 


760.556 


289.108 


570.417 


231.808 


456.833 






50 


1157.05 


2288.38 


578.644 


1141.67 


885.722 


761.111 


289.817 


670.888 


231.480 


466.667 






51 


1157.90 


2285.00 


578.974 


1142.60 


386.006 


761.667 


289.582 


571.260 


231.652 


467.000 






52 


1158.76 


2286.67 


579.403 


1143.83 


m.2d5 


762.222 


289.747 


571.667 


2:51.824 


467.338 






53 


1159.62 


2288.83 


579.883 


1144.17 


886.581 


762.778 289.962 


572.088 281.996 


467.667 






54 


1160.48 


2290.00 


580.268 


1145.00 


386.868 


763.333 290 177 


572.500 232.168 


458.000 






55 


1161.87 


2291.67 


580.707 


1145. as 


:W.164 


763.889 290.399 


572.9171232 346 


468.338 






50 


1162.26 


2293.38 


581.151 


1146.67 


:^7.4()0 


764.444,290.621 


573.3332:52.528 


458.667 






57 


1163.12 


2295.00 


581.581 


1147.50 


387.746 


765.000'290.886 


573.750 232.695 


469.000 






58 


1163.98 


2296.67 


582.011 


1148.33 


388.033 


765.556 291.061 


574.167 232.867 


469.888 






59 


1164.84 


2298.83 


582.440 


1149.17 


;«8.319 


766.1111291.266 


574-588 283.089'469.667 
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TABLE XrV.— ACTUAL TANGENTS, ETC. 



1 fl« Curve. 


7° CllF¥«* 


8« Ooi^e. 


9" CorvB. 


10> Cntim, 


'i%^ 


Tftn. 


Arc. 


Tan, 1 Are- 


Tub. 


Are. 
375 Ol>6 


Tan^ 1 Are. 
mfrtf^; 84 1.444 


Tan 1 An\ 


m7 


r«i.7t>5 


300.00? 


lW.aGl3U.aBB 


13if.3a8 


111-514 2-20 th^) (1 


IW.&iB 


^66.914 


las.sM^su.i^i 


139 435 


275.^Jl»1 


1ii?^.'Jt(H 344.030 


111 tAKi 22t) 107 1 


lSii„9»l 


3tt7.Jfc2 


159. 4471 314. 7fl5! 


ItJil Ma ;f75.4t7! 


134 OftlW.Sl^ 


111 0bt'^^^P3.^ « 


iSi.V^ 


;lti7 5( J^> 1 "i0 57l>' ;W 5 . UtX), l3iJ ti50j .r7& tWfj 


r^4.l50a45,(lD(} 


m. 772 2=20 5t1l; 3 


JHtJ.STi* 


^7 . 7 > 1 .--y . cis»^ 31 rj . iiStti 1 .^9 . 7frfi ;;7& . a;w 


124. 35.^:^45. 185 


3n.8rj8 


2*20 im: 4 


ICKJ 4^ 


MW.ij:j4> l^i^.Hj'.j :i35.47ti!l30.ati5J *J76.tH;; 


124.3.^^24^,^70 


111 tt47 


220 h;w ft 


Itkt 574 


3«J^.S^ti irjs* WU ^l5.7H,ia£l.iWi>'^6.3£o(( 


324 4^j3a45 5S0 


113.0.^1 


'2-Jl.fnNi ft 


K^^.Tt? 


:j^, oj 1 iw.otiu m^.ii^iiOA)^: i J;ft ir*i 


124.r>4.S J45 741 


r[2.l!;J2 


3:M 11.71 7 


irtts.sei 


^Mjtt.wyo i<so itta. 


310 1901 


340 li*Dl;270. 0071 


324.fS44^45.036 


113 208 


22i.;wil 1* 


lb7,0iH 


3*10.507 


leo.sis 


310. 4iW 


140 atfc? a70.tt7i 


12^.739 


^^,111 


n2.2H4it;i.500| it 


187.147 


3Cg.44l 


160 43*1 


310.6(>7 


14D. 410 277,1X3 


U»1.B35 


m.m 


ii2.,^j32i.on;;io 


lH7.2ai 


lOtl.T^^ 


\m,r^i 


310. iHX^ 


l40 5tf^5f77.2«J2 


13^1, MClO 


340.4.HI 


ire KiO 2-21.^^^1 11 


lrt7.4:M 


370.000 


1(50.083 


317.14;^ 


140.025^*77 6(M 3 


135 4J36 


240 lii;; 


112 ,Vr2-J22 liOi) 


i-t 


187.677 


^J70.;>7y 


IGO.AJO 


317. a8i 


]40.7:i3a77 70« 


125.132 


346 KV2 


1 ;-i i^P, 222 >07 


la 


l.'^7.7'il 


a7o.55t; 


mjtJti 


aj7,01U 


140,840,377 937 


135.317 


il7 JK37 


112 724 


232 3;i3 


u 


lti7.«iU 


m.t^ 


I01,lXMJ 


337. b57 


140 Str>l :.^y 125 


I'i1,3l6 


247.223 


!t2 K13 


222.riill.i 


1^ 


lHrt,Oi: 


371.111 


itil . 18.^ 


il2Am 


141.0(S2.:!7H 3.^^ 


135 415 


247,407 


112 yirj 


'j^^i.m: 


ifi 


IS^.lt^ 


371 .asi* 


Ittl 30ij 


3l8.3ri3 


HIJ70;278.542 


125.510 


347 50;i 


il3.SPSh 


■r2s! S3:-S 


17 


iHb.aosj 


a7i.tKJr;jOL4;;u 


■^18,*'.7I 


l4L277*iS7»,750 


135. OOe 


247, 77y 


113 074 


23.3 ih^a 


i» 


Itj8.4rl7 


ri7l.944 


ltil.5ti;i 


aiB.tilo 


141 .385 i.»78.9aS 


3arK701 


^17.90,3 


113. lat 


i«3,107 


19 


188. 50() 


^T^.as&s 


101 .674 


319,CHS 


141. 49)3 279.107 


136.707 


348.148 


118.340 


*.S>a.333 


ztt 


iti«.?ja 


37il.aO0 


J01.707 


•Aw.sm 


141 »Mi0h279.»7.% 


12rj,KH3^HJi3;i 


1 t3.:j:^2 


32:i 50i;i 


SI 


l,'^.e77 


37if.77b 


10 1, oat' 


^m^M 


14].:o7l;i7ti.fJ^ 


135.5*»^!24K r^O 


113 1E^■ 


2i2;i 1,117 


3ii 


m\i.O!^ 


;ird.050 


l&iA»: 


tmrs^ 


J 11 .MS -j;ii.;Lft; 


i:m.m-i 


i]lh.704 


ll3,Dfck7 


22:^.^33 


5^:t 


isn.m 


dT^.^^i 


H5i,M74 


a^^iUKi 


lll.^i;:H.ii:-^l.iKKI 


m.m-^ 


24^i.,-.'.l) 


[13.C.lHi 


231. iK^) 


34 


lisi.aie 


sjra.ttii 


lfla.2S»7 


8*^23H 


34'^ <^:^.7];;^s<.t.jiJh 


i-fj.r.-Jss 


^yjou 


113 «iN2 


22 J. 10^ 


3r^ 


tm.4^ 


^.M) 


i&iA^ 


31*0.470 


]3:;.^n^l^^^ 41, 


330 a-- 


241). ITU 1 


113 7(fe 


2^J4 ^m 


'2H 


1B9.«W 


3T4. 107 


lCd,&43 


3J0.714 


1 l;.^ii:,■.>.'^^L^t,i5^;l 


IJO I7r1 


2UJ 14i 


ll:i HrM 


:^>4..^0l] 


37 


lE*9.74fl 


374.444 


lOJ.lUHi 


n-JiOMy'i 


i42.3an;:w.ha;i 


120.^16^1 


24y 0,'ili|M3 i>4] 


224, mit 


SH 


ley.sey 


374. 7^J 


I0i!.7d8 


^'i.iyo 


I4ii.407;i81.04;i 


i^.mu 


34^.81;] 


114.027 


234. 83;^ 


i£U 


I90.0ffi 


m.Qou 


10:i.91] 


a:;il,4S9 


lJe.5T5i;H 1.1350 


]Sfi.7riU 


350.001 ^ 


114.133 


■^'f.m\ 


iW 


li*«, 17« 


a;5.^^H 


w\.m\ 


3iJ1.0t>7 


Ni!.llS2iiM:.45.M 


12tV.R^^ 


3jr,0.l9-% 


314.iy:.i 


32rt. 107 


31 


190 3] If 


a:&.,'>'Hi 


163.157 


a-i.inr- 


ir^ I'M i^i m: 


l:i0.5ir>T 3.^0. 37^1 


114.2>^.^i 


225.3;^i 


l:t3 


Ji(L4*J7 


375.83a 


103. 2H4 


3'jj.ii^^ 


u^ !hn i-wLiH-irH 


E27 ii(!f ^.'Hi '.Mr 


11 I :m 1 


u^rj.riiii? 


:i:s 


130 ttln 


370.111 


lti:i 411 


■S'2r^.'<us\ 


MS 012i«j!.083 


1J7 1 I- 'J.-.^' V-l! 


in \'\, 


■j2rp G«N 


;i4 


100, 75» 


;^:ti.3yo 


IS.').^il 


3x';J.0lVi 


]irMiL(!:;s-j aihi 


rj< J 11 i;.-!! ^ivi', 


L^i :■■,: 


':j,"j . 8;-t^, 


'.i-t 


lW.tM»« 


37o.mi7 


ltJ3^'>7 


3:i^,rt^T 143.e;iT;:^J^.:i^W 


(-7 r«lJi-iM.|3] 


in.\^i:; 


'J2tli . LN J1. 


Mi 


ISl.!Mr> 


370. &14 


lfi3 77S< 


saa.oiJ^i ijsj.^iii^^.'iits 


3-7 ll^r.l'^^J .3'J6 


114 731 


22t5.ity7 


HI 


Ifil.lStt 


.^77.2-^;; 


]EiS.OO-J 


3^1 :m.H3 4)X 


■^S;i.0l7 


)27 :Jiii'3M.4lHl 


314.S*J7 


2-^(1 133^ 


3H 


191.33:^ 


^7.500 


I04,ft*5 


J^.571 113 M^ 


:^, 1^2r> 


I27.0£i0 3r.l.60: 


114. SUS 


3yo.r*uo. ;jii 


191 .47S 


377,778 


i04,Hs;3a.^8iri|i43.er*7 


m m 


137.721! *2R J .853 


114.5)70 


330+107140 


131 033 


378.066 


1M,375 3^ WH.U^,7fi^i*iSt Mii 


1 ^^'7.^^1)2:13. 037 


115 iH>22n 8;i;r4i 


301.771 


^iTH.3;i^ 


l0.i,4irJ3J4.2H<'r 


nS.HTsrj.'^Ji.Tai 


,l27.Ml0.a:i3.^33 


U5.1.>M-22; LiiK' 4£ 


1WL015 


^78.011 


l«M.5*fi:ii!4.5?i4 


143.^|^7 2^3.[J.^^ 


ll'i^^-.OI.'r 2."i2 lt>: 


ll.'i.243i2:ip.](17, 42* 


tS*S.Of;f^ 


378. 8H0 


l04.fi4W8-.^4.7(a 


n\m\t^i ]'■: 


12^ ]\--r-! :.ii^i 


Jir» 321- 


227 ;-]:i;i| 4 a 


Ith?.ai.>l 


i7',1. lt'N7 


10J.770r^irj auk 


l44.2Ffi:;if^i..;r 


1 :■- 'M ;'■. , ;s 


U5 4ir. 


■^: uiUrj 


iin.M: 


179,444 


KM fii9;t fii5 ti38 


1 44.^^01 f^'Hk.^:' 


i-^.-i- V..-: Mi:3 


Jl.'i.^-iOl 


■^-S. (i07 «4l 


w^Am 


nns^i 


Kv'j.oaOr^'4r>.470 


144.4iiiri!^i T'.f.; 


r>:.HHi i;.:..-3 i m 


ii5.rt3N. 


tTi.^m 47 


unMu 


380. OOU 


105.147 a;i5 711 


U4.ri;n ^ri.LhHJ 


l3K..iii[i:;5fS :i:t^'Mrj.071( 


22.N,0O0 4H 


IW.7&1 


^,^78 


J(i5.^tKi^J<5- 


144.&iU5!.^U.a(.)!- 


I -28 . .^rl*,'] 35;3 . 5rj ; 1 15 . 705 
1 


338.167 4|> ! 


1JMI.927 


3Si}.r^-^TrS 


IftB.aiUS^ IWS 


144 747 385.417 


l!^,0fli>3.'-ja.704'l15 8,^^,1 


338.3r*.3' r.i> 1 


n*.i.073 


380.8^ 


105.510 8Jfi4Jftl 


l44,aMiSl^ O.i'-j 


1 ■£< . 7Wi ■ '?51 88^ 1 315 MH7 ' 2^8 . 500 fi 1 


Kid. 21 4 


381. Ill 


M^.mmM7 


1 44 . 902 esTi . Wit! ' V^H . S.S 1 2r4 .1174 1 1 1 i-J-'l ',^1^^ . P07 T* a 


i«a.^7 


,1H1 3HU 


165.701 3^(3, 91 in 


1 4."! . o<vj 2hu . 04 :j i 1 3M . 1 f77 Air^i ijriU no 1 1 h f 22.^ . H;i'? : r»n 


i^imi 


381. e«T 


105 8M S-JT . 1 4;^ 145.1 77.:Jf^t1 . iTjlJi IVH .073 '^^4 .444 11"! . ] 1^:- ^^» i XH^ ii4 


ISB.&^O 


.^81.944 


(60.01 n^7.as] 


. l4.'>.:.^3H0.4r^|l2U.l7l 'ir^l.tV^O 1I0.2S-I 2-,'0 Hm' r*4> 


l»a,7B7 


a8i.&£2 


ltlG.138 3:i7 Om 


1 4f< . ai(iiiSO.f.OT; ] 25*. 21 -i'^^ . r^ tr>, 1 [0 . r^7;i 2:.^i 3;i:i r*H 


ia^.040 


3Ha.5<Jl 


160 iijii 3i7.8rj7 


14.> . .TO '2H0 . H7h ] 'Ai fun ; ^i:^ . U( K i ; k 1 6 . 45i) 2-^1 « fii HI r* 7 


194, €H3 


38*778 


160,384 328.095,143.014 '287. US3 1-J '^'M i^*--^ ^^'■^in*!.^!^ :trJ.Mt^ i>» 


m.m 


.3£3.0&e 


m.^7 3:irt.333 l.i5.7^1 i^7.;2^J:j,itnKK.7la55.!i7o!ntl,0:il,a!iP.ra3, C» 
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TABLE XIV. — ACTUAL TANGEKTS, ETC. 



23"» 1"» Giirve. »« Carve. S* Curve. 4«» Carre. 6° Carve. 



Tan. 



1165.70 
1166.59 
1167.47 
1168.33 
1169.19 
1170. a5 
1170.91 
1171.77 
1172.63 
1173.52 



1174 
1175 
1176 
1176, 
1177. 
1178, 
1179, 
180, 
1181. 
1182. 

1183. 
11&3. 
181. 
118.3. 
118G. 
1187. 
1188. 
1189. 
1190. 
1190. 

1191. 
192. 
1193. 
1194. 
1195. 
1196. 
1196. 
1197. 
1198. 
1199. 

1200. 
1201. 
1202 
1203. 
1203. 
1204. 
1205. 
1206. 
1207. 
1208. 

1209 
1210. 
1210, 
1211. 
1212 
1213 
1214 
1215 
1216 
1217 



Arc. 



2300.00 
2301.67 
2303.3:3 
2305.00 
2:W3.67 
2308.33 
2310.00 
2311.67 
313.3:i 
2315.00 



2316 
2:^18 
•i320, 
2321 
2^528 
2325! 
:i326, 
2328. 
3330. 
^331. 

^3.^3 

2:«6, 
2338, 
2340 
3341 
3313 
•2345 
234') 
3348, 

3350, 
!:351 
^i53 
•2:355 
3356 
2:358 
2:360 
•3361 
•2:363 
2:365 

2366. 
2368. 
2:370. 
2:371 
2373. 
2:375. 
2376 
2:378. 
2:380. 
2381. 

23S8, 
2:385 



2390 
•2391 
2:393 
2395 
2396 
2:398 



Tan. 



583.870 
583.314 
583 758 
584.188 
584.618 
685.04' 
585.477 
585.907 
586. a37 
586.781 



604.171 



Arc. 



1150.00 

1150.83 

1151.61 

1153.50 

1153.33 

1154.1 

1155.00 

1155.83 

1156.6: 

1157.50 

1158.a3 

1159.17 

1160.00 

1160.83 

1161.67 

1162.50 

1163.33 

1164.1 

1165.00 

1165.83 



:393.534 
393.820 
394.107 



1166 
1167 
1108 
1169. 
1170, 
1170, 
1171, 
1172. 
1173, 
1174, 

1175, 
1175. 
176, 
1177. 
1178. 
1179. 
1180. 
1180. 
1181. 
1182, 

lia3, 
181, 

1185, 

1185, 
186, 

1187. 

1188. 



11 

1190, 

1190. 

1191 

192 

1193 



904:1194 
3:341195 
778 1195 
222,1106 
652119'/ 
0811198 
5251199 



Tan. I Arc. 



388.606 
888.902 
389.198 

389!771 
390.057 
390.^44 
:390.6:30 
390.917, 
:391.213, 



766.66' 
767.223 
767.778 
768.3*3 
768.889 
,769.414 
770.000 
770.5.56 
,771.111 
771.667 



509 772 
796t772 
083:773 
369 773. 
6551774, 
9511775 
24 

776 
776 
777 



7&3..333 

783. 
■84. 
785. 
785. 
786. 
•86. 
•87. 



444 

000 
556 
111 
667 
223 
.778 
3:3:3 
889 
444 



Tan. 



291.481 
•291.703 
291.925 
■292.140 
292.3.55 
292.570 
292. 7a5 
292.999 
•293.214 
293.436 



Ai-c. 



044 
266 
.481 
696 
911 
126 
348 
570 
785 

000 
214 
429 
651 

873 
088 
303 
518 
73:3 
955 

177 
3b"2 
607 
8-29 
051 
266 
481 
696 
911 
133 

,3.55 
570 
785 
000 
215 
437 
659 
,874 
088 
311 



575.000 

575.417 

575. 

576.250 

576 

08:3 

577.500 

T7.917 

578.3:3:3 

578.750 



Tan. 



167 
583 
.000 
41 
.8:3:3 
.250 
.667 
.083 
.500 
.917 

33:3 

75() 

167 

583 

000 

41 

833 

250 

667 

083 

500 

917 

333 

750 

16: 

583 

000 

41 

833 

250 



083 
500 
917 
333 
750 
16' 
.58:3 
000 
41 

8:33 
250 
66- 
083 
500 
917 
333 
,750 
,167 
583 



233.211 
233.388 
233.566 
2*33.738 
•2:33.910 
234.082 
•234.254 
234.4-26 
234.598 
234.775 



Arc. 



460.000 
460.383 
480.667 
461.000 
461.333 
461.667 
462.000 
462.333 
463.667 
463.000 



953 463.:333 
125 463.667 



.29' 
.469 
641 
.818 
996 
168 
340 
512 

684 
86: 
039 
311 
3S3 
5.55 
7-27 
905 
.082 
254 

426 

598 
770 
948 
125 
297 
469 
641 
813 
991 



404.000 
464.33:3 
464.667 
465.000 
465.333 
465.667 
466.000 
466.3:33 

466.667 
467.000 
467.333 
467.667 
468.000 
468. a33 
468.667 
469.000 
469.333 
469.667 

470.000 
470.3:33 
470.667 
471.000 
471.833 
471.667 
472.000 
472.:3:3:3 
473. G67 
473.000 

473.333 
473.667 
474.000 
474.333 
474.667 
475.000 
475.:333 
475.667 
476.000 
476.333 

241.911476.667 
242.083 477.000 



2.55 
427 
.599 



477.8:38 

477.667 
478.000 
478.388 
954J478.667 
.126479.000 
2981479.338 
4761479.667 



TABLE Xrvr.— ACTUAL TANGEITrS, ETC. 



Tan. 
lU5.ti74| 



Arc. 
^^.444 



.823 3!*^, 
r)4?( :iHT 



wvm} 
4aoai 

5T4 aWl 



193, 

iDtt, 
133. 

r.ie. 
lur. 

137. 
1S»7, 
1»7. 

1B». 



1B8.7i:3ftl. 

i99.ifeiaLU. 

8f ■ -^ ■■:■ 
2<- ■• 

»>} 



444 
('"0(1 



1* Carre. 



Tim. 

Itt6.?fi7 
IH7. iMki 
IG7 ia: 

107. (i^l 
lfJT,74^ 



Aw. 



a;M,57J 
5^. BIO 

a3u.:i4 



ST^ a3J) JJTjii 
l^^l 4^ 

5>4^ aai jxii 
T4-1 3;:^ Gj:^ 



in -la^j 



.5; J 



S56 

4: if 
.one 
Tag 
e^ 



t!4TJ:i37 

4T4;i37 



in.?j4aa«.H;i'] 

171.H47.'m.J!iTl 
I7LU74,a3».HH> 

.■•■■r'.]T'i.]0!i;-i;i9 04M 
2K ]r:2.rNf; r>>5C+ Tp-JI 



H" Ciirvp, 



ir'^ Cjiji'ti', 



Tail. 



Mfi,U5l 
Hti.374 

1 1« &HLp 



An*. Tan. 



SH7 fiOO, 

SS7.70fl| 

2JSM . ,'^^ J 
W^i 75l.f 

;^a.a7i 



JsfP 7.'^l 

lija.f^j 

laa.ia? 
iw ^j 

130,5^^ 



2[KK(Mk>!T30 

■,'iii>.4l7;3ril. 

ij;mv!.ii iHi vn. 
7H^»iiii.i'iO|iai 

Mi(3iiLH.4:j*<,Kll. 



m tiirvi^. ]aJ" 



Art% 

liW.74j| 

^itJ.lIl 
256. 'Jl^; 
^5(1,4J<I 

*j57.aa7 



41(j 
5:^7; 
ti-i', 



»1, 



47ci3WJ. 
9<)H ;iv»7. 

HIU 33H. 
40! 39ft. 



W4 l?^.7l!Jt'^lu.;s:iJ^lr]i. 



y:;^3,^*,7^3 



,eit7Ng]. 

K^ Kil 

,iti7^iaa 
,7f*'j ir-iii. 
417 m 

,6;!5|J33. 



717 i"): 

\kn U58. 

irj7 ti5*< 

7K! ^%U 
H77 ii-^1^ 

;-;(il ^^il^r, 
rjfjs afli . 

7i3'tii;i 



Tan. 
llo.TJT 

lilt HLKt 

no iiN 

117. OUT 

n7 1&3 

) I7..ti?!li 
T7.3Ufi 
17.411 

117.500 



Arc JUL. 
i'Jl.Iti' 

2ai.&ot> 



117. 075 ^Sl. 
117 TtJi^*:: 

I IT fH7-^l 

lt7.^,irl.'!:^^ 

IIH llil;i;t! 

I|«.l<r7 -i^ 
llH.i^hii-.^H 
ll8.a<]t!,^J3. 



4%fpl233 

7! Ik 'S.i-i 
HiK, wl 
S'M Jil 



2^14.1 






'^i- 



iiir.n^f 



7M],a} 1J1 iiao 



yti-^[i-io.nij+ 
33a I Jtl^iV:; 
701 



LMii) 297, 
.'i77 V^IAS. 

4rti|2Jm 

.K^7 205l 

93 



!>17ll34 

lUfi lai 

MJ t:^4 
:;5ii i:t4 

iii7Kiri 

:l7/i l?Mi 

.7ti ia:» 



rjrtT.^iri.iNX) 
'i.^iiii(;rj.iH.T 
f Tis r-f;rK;^7i) 

U7I^15 74J 
I>^i9 'Jf:5.9^!(i 
0>^P^JI>1.11 



1071 31 

*5(JT.' 34 
!<■«' as 

&iti, ;*» 



^'J(>.Ol7 

!:i7 iHt 

|^.^<?>|^;!7 ^^;i:t 

!'i(r*j3!;;^y7.Miii 
in 



I'itk.T;.^! 

l-:!(} SIH :i;!7 S-^i 

r-'0.''..»^:fis.}i-ftljtp7 



07ih;^i8 
i,wxi;iK 

3l^^iH■iJS 

rpL>t -.^jti 



3^ I>D 

r,(iji| r*i 

(hHP fV4 
>|-p7 55 
^J{3. Ij6 

r,4iii. rp7 

(jlVT 58 



TABLB XIV.— ACTUAL TANGENTS, ETC. 



»4» !• Carre. ii° Carre. 8* Carve. 4» Curve. *• Curve. 



M. 



Tan. 



1:217.89 
1218.75 
1219.61 
1220.4V 
1221.33 
1222.22 
1223.11 
I2->8.97 
1224.83 
1225.72 



2400.00 
2401.67 
2403 83 
2405.00 
3406.67 
2406.38 
2410.00 
2411.67 
2413^3 
2415.00 



1226. 
1227. 
1228. 
1229. 
1230. 
1230. 
1231. 
12:i2. 
1233. 
1234. 

1235. 
1236. 
1237. 
1237. 
1238. 
1^» 
1240. 
1241 
1242. 
1243. 

1244. 

1244. 
1245. 
1246. 
1247. 
1248. 
1249. 
1250. 
1251 
1251 

1252. 
1253. 

i:54. 

1.'55. 
1256. 
1257. 
1258. 
125H. 
1259. 
1260. 

1261. 
1262. 
1263. 
1264. 
I>a4. 
1265. 
1266. 
1267. 
1268 
1269 



16 



Arc. 



2416. 
2418. 
2420. 
2421. 
2428. 
2425. 
2426. 
2428. 
2430. 
2431. 

2433. 
24a5. 
24.^6. 
2438. 
2440. 
2441 
2448 
2445. 
2446. 
2448. 



2 2450. 

12451. 

)2453. 

52455. 

12456. 

)2458. 
l.29'2460. 
1.15 2461. 
.012463. 
.87 2465. 



{2466 

J 2468. 

12470. 

r 2471 . 
L 23 2473. 
.112175. 
00;247tf. 
86 2478. 
72 2480. 
612481. 



60 2483.3:3 
362185.00 
22 2486 67 
10^88.38 
992490.00 
85 2491.67 
71 2493.33 
«0 2495.00 
49 2496.67 
35 2198.33 



Tan. 



Arc. 



608.970 
609.399 
609.8291 
610.2591 
610.688 
611.133' 
611.577' 
612.0061 
612.436 
612.880 



Tan. 



1200.00 
1200.83, 
1201.67 
1202.50 
1203. 3:i! 
1204.17 
1205.00 
1205.83 
1206.67 
1207 50 



764 
184 
628 
072 
502 
.931 
361 
791 
.285 



617 
618 
618 
618 
619 
619.85611220 



.679 
1.109 
1.538 
t.982 

1.427 



1208. 
1209. 
1210. 
1210. 
1211. 
1212. 
1213. 
1214. 
1215. 
1215. 



1216.67hlll 

1217 

1218 

1219 

12-20 



621 



622 



1221 
1322, 
1223 
1224 



1225. 
1226. 

1227. 
1228. 
1229. 
1230. 
1230. 
1231. 
1232. 

1233. 

1234, 
627.276 1235. 
627. 706; 12.35 
628. 136| 1236 



625 
625, 
625.959 



628.580 
629.021 
629.454 
629.884 
630.328 



t»37. 
1288. 
1239. 
1240. 
1240. 

1241 
1242. 
1248. 
1244. 



50 



17 
632.5191246.00 
88 
67 
50 
&3 
17 



!.949 
1.379 



1245.( 
1246. ( 
1247.1 
1248.1 
1249.] 



406.007 
406.293 
406. 5H0 
406.860 
407. 15:^ 
407.449 
407.745 
408.0:^1 
408.318 
408.614 



800. (HX) 
y00.65« 
801.111 
801.667 
802.222 
802. 7r8 
803.88;d 
808.889 
804.444 
806.000 



910 
.196 
483 
779 
075 
362 
648 
9:^5 
221 
517 



412 
412 
412 
412 
413 
413 
413 
414. 
414 



717 
013 
809 
.595 
882 
178 
474 
760 
047 
333 



Arc. 



822. 
822. 
823. 

82:^ 
785,824. 
081 ;^5. 



246 8-27.222 



420.542 

420 

421, 

421 

421. 

421, 

422 



.115 

,411 

.707 

.994 

.2W 

.5' 

.878 

.159 

94 



'.778 

i.a33 

1.889 
1.444 
1.000 
L656 
.111 



832.778 



Tan. 
804~5r« 
804.74' 
:i04.»62 
805.17 
3«»5..8J»2 
:105.0I4 
805. 8^*6 
806.051 
:i06.266 
306.488 



10 
.925 
140 
863 
584 
799 
014 
229 
444 
666 



308.888 



814 



Arc. 



600.U00 

600.41 

600. 8:« 

601.250 

601.66^ 

002.08:^ 

602.500 

002.91 

»)03.383 

003.750 



250 246 

667 
246 
246 
246 



608.383 



247 
750 247 



417 



250 



Tan. 



243.653 
248. &» 
248 im 
244.169 
244.841 
:M4 519 
244.696 
244.868 
245.040 
245.218 



249. 



249. 
249. 
249 
000 249 



896 
.568 
740 
917 
095 
267 
489 
611 
788 
960 

.188 
810 
482 
660 
887 
009 
181 
859 
686 
708 

880 
058 
236 
406 
580 
757 
985 
107 
279 
451 



Arc. 

480^000 
480.838 
480.667 
481.000 
481.333 
481.667 
48^.»«) 
482.338 
482.667 
483.000 

488.833 
483.667 
484.000 
484.883 
484.667 
485.000 
485.888 
485.667 
486.000 
480.388 

486.667 
487.000 
487.838 
487.667 
488.000 
488.838 
488.667 
489.000 
489.338 
489.667 

490.000 
490.883 
490.667 
491.000 
491.838 
401.667 
492.000 
492.838 
492.667 
498.000 

493.338 
493.667 
494.000 
494.833 
494.067 
405.000 
4a5.S88 
495. 0G7 
496.000 
496. 8:» 

496.667 
497.000 
497.888 
497.667 
498.000 
498.838 
496.667 
499.000 
499.888 
499.667 



TABLE ZIV. — ACTUAL TANGENTS, ETC. 



C Carv«. 



7° €hir¥«# 8" Cn^re 



20sTftrs 

20ci Mi 

aoci.rv5 

aaj Am 
201 :^^ 



400 €00 



2(M.Gtf) 
2frL8lJ 

205.26: 



!.77B' 
LOW 

J67 
805 :i».^;4^H,4+l 



TiiU I Arc. 
1T4.tRiJ HIT S^i 

174. :iu ;iii,oy6 

174.71^1^^4.048 



4oa.i 

408. ( 
40.4. J 

411!^.! 
4<>4. 



174^06 

175.082 
175.209 



344.7eiJ 
345. OOU 



2ai.S-S8 

206. Ul 
2(ki.2tr4 
20r^.4ls£ 
20d ati] 
2fJ*H 704 
20tl.H17 
2Cx^ . IVXh 
2W.I44I 
2U7.SJ87 

207.430 

2m.7^ 

207.flfl^' 

20ft. ma 

aort. ifiT 
aoB.acMj 



4t>i 
405 

4av 

40a. 
40ti, 
406 
46($ 
MH 
407 

itr? 

4(» 



20e.5Q& 
20&.73fl 

2m.sm 

209, 17^ 

803,465 

200.01-3 
209. ?el 
2i.^.9<H 
2J0.04« 
2l0.]9(i 



000 

ni 

MT 
Ml 

32a 

.778 



iM.ivj 

i;^.!JT4 

liiS.7f^ 
(52.9riU 
!fi3 OH 

153 



4QR 
iff} 

■iOy, 

lOi) !7iJl78 

4ia 



s.on 

HOI 



CKK) 

2(»,4S2kl0.1i78 

5M 



410. i 
410 J 

411. 
41 1. 
411. 
411. 
113. 
4ta. 

iia. 
4ia 

113. 

4ia, 



G8T $ir 

7m :i47 



111 ITfl. 
179, 



210.344 41.1 
210.4h; Ifl 
2W l^> 414 
210 77?^ H4 
ur, 
lis 

ll.-i 
4lfJ 
4l(i 



21<^^HT 
gll.iT?> 
SI 1.211 

211 .WO 



BKJ) 
IGI 
444 

ono 

/J7« 

RS311K1 
llllKl 
,:iHO:im 



Tad. 



lUKOOO 

aoo.4i 

30l,t:2fW 

m\ 4.vi 



0^ Curro* lO'* Curre, 24= 



Tiiu. 



Arc. 



l!l5.554|sfiGti.as^ 
l?t"i.e4tf s«i7 OS 
l,irK745]*»«I7.222 

i3r>.mo hfli7,4tif7 

i:4S.9J30|ifl7.!VO^ 

i;W.flti«iati7.77H 
i:W.ia*atj7.t>l53 



44.'^soa ms 

6tt3;<b^J]i»ft 

.77-<j:Jihr.7<>i 

9t>H .'JCttri'i 

31fi31Pl.'^3 
.4S7 30a &5y 



1^.538 304 
ir>Lft4ri301 

L&4.Ua4%»l 

155. osa — 
i.Vi.iyt) 
155. am 
IM.41S; 

155.520 



18H.427 

i^e.aiH 

i^lfi 717 

KM. 911 
137.007 
IHTJO-J 
137. 19H 
i;iT.5lS7 



3rj(>.0tH 
3rii).47ilj 

a-4^.7i4 
a-ii.iw 

351 .4'Ja 

,r>i my, 

3r>l,D05 
3KJ.143 



155.7:jft 
I55.»15J 
155. t|5 
56.064 
156,170 
J56.1287 
15S.3J1^I 

iw.&oa 
15a. eo9 



3rj4.7E53 
3fK5.«H) 
:^^'^ arjN 

3rJi.4rf 
riVi ri( 
:lVi !>,vi 

14£l 356.900 



046 



3Ci6.fi7ri 

^n OKi 

3<"I7,1tOO 
Jkl7 70H 

aur JJir 



3i«.; 

3iW,,' 
308.^ 

3IW.1 



333 

if>4.'«M) 16; 
S7r 
5srj 



3(Kt 
309 

310 
310 



37<t 

TOi! 

SI 3 
IhJl 

,71i5l3]lt 



MUKl 

f.aoH 



Tau. 
1217^43 

i^^^.oair 

isj.aia 

12J :i77 
IJx!.4<i() 
1** ^^2 



Are. I 

iMU.O^Hl' 
Mi). 1C7 
S40 333 
241> fiOf> 
',210 fWi' 

*J*1 Uirij 
'id.. If] 7, 
_*41 .HHii 



13JJ 333 
5;3<*,431 
)iW.530 
as 1^ 
1 30. 71a 
Kill HrJtl 

I3[i.r>r.i 



11M10 
iio.aro 



But £41 

wa|24i 

9(3^,343. 
077 24'-; 



B67 10 

K5H 1 1 

Oi«»| Ifl 

JilVi 43 

r.o<«'' 15 



mW243 
774' '^IH 

Kif>:a4M. 
Smt!13 



wV3!40;l 
yfr;J 5^4 

a 77s 

2 WS! 
t*73. 14H 
."73. ^W 
L^.H EilO 

^{70 
27H,B?^1 

3?74 074 
'J74 .'■2y^ 
^74.^ 4 
274 rV^ii 
f74.Kl 

^^75.1.18? 
2r.T,H7u 
27ri .liTil 
275.741 



111 

4ff>tJ7f*.iillti 

-■' 4.-^1 

iUi7 

113; 

32"' 
40: 
fA)3 



27T>.1 
tiro 



■i70 I 



38^ SO 

5lit> 21. 

OflT! 2« 

OdtV ^-24 

;Ki3 3i> 



1^.560 
[21 7:r 

24 htiH 
121 m^i 

i24.m»Hl: 

(:::>. 0H7f' 
iQff 17B1 



^Un 000 
315. IC7 
24r.,;j3:i 
215 50fl 
^mM7 
345.83;^ 
IJ16 mHt 
12-16, 



Si5 


ti46.MIO 


4^3 


24*J.B67 


520 


24t[.B33 


*m 


247.0fH> 


ftl.'v 


247.1fi7 


7KI 


iJlT.m 


y70 


;i47.5<li 


E*5^( 


:;47r4N 


01.^ 


3i7.H;i3 


m 


y48.0ffli 


220 


34W.167 


.3ffiJ 


24H3-^1 


3'.*r> 


24K 50<» 


4KI 


ij«^ no; 


570 


24H H,i.^ 


(WiO 


240.1}0il 


74,'- 


i'rj 107 


H3) 


240 :i83 


*tK^ 


L^IO 500 


.mi 


24^1 Iki7 


OSS 


:^1U ftS) 



27 
SP 
3D 

:*1 

33 

;i3 

34 

3G 

3« 
30 

40 
41 
41i 
■1:4 
44 
■Ifi 
4^1 
47 
4& 
41) 

50 

r>i 

ii» 
ri4 

Tifi 

r*7 

r»« 
no 
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TABLE XIV.— ACTUAL TANGENTS, ETC. 
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TABLE XIV.— ACTUAL TANGENTS, ETC. 



6" Curve. 7*» Curve. 8® Curve. 9* Curve. 10* Carve. »5° 




500,45 
667146 
833 47 
000 48 
107 49 

3:\S 50 
BOO 51 
607' 52 
aS3 53 
000 54 
167 56 
333 56 
500 57 
667 58 
833 69 
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TABLB XIV.— ACTUAL TANGENTS, ETC. 



26*> 1° Carre. 2o Canre. 3° Curve. 4" Carre. 5» Carre. 



M. 



1331 
1332 
1333. 

vm. 
lass. 

1335. 
1.336. 
ia37. 
1338. 



Tun. 



Arc. 



1322.80 
132:^.66 
1324.52 
1325.41 
13-.i«.30 
1327.19 
1328.08 
1328.W 
i:i29.79 
1:^.68 



2600.00 
2601.61 
2603.83 
2605.00 
2606.67 
2608.33 
2610.00 
2611.67 
2613.33 
2615.00 



57 2616 
46 2613. 
35 



1340 
1341 
1342 
1343 
1343 
1-344 
1345 
1346 
1847 
1348 

1349 
1&)0 
13.50 
1351 
1-352 
1353 
i:i'>4 
1355 
IS-VJ 
1357 



40 1357. 

41 law, 



l:»9 
1360 
1.361 
1862 
1863 
1.364 
1.364 
1365 



1.366.75 
1.367.64 
1368.53 
1:^69.41 
1370.80 
1371.16 
1372.02 
1ST2 91 
1873.80 
1874.09 



2621 
2623 
2625 



2680. 
2631. 

2683 
26a5 
26.36 
2638 
2640 
2641 
2648 
2645 
2646 
2648 

2650. 
2651 
26.58 
2655. 
26.56. 
2658. 
2660 
2661 
2663 



67 



661.426 
661.856 
662.286 
662.730 
663.174 
663.618 
664.062 
664.492 
664.922 
665.366 

5.810 
6.254 
6. 698 
667.128 
667.557 
668.001 
668.445 
668.890 
669.334 
669.763 



2668 
2670 
1 

2673 
2675 
2676 
2678 
2680 
2681 



2683.38 

8.00 

2686.6' 



Tan. 



670. 
670. 
671. 
671. 
671. 
672. 
672, 
673. 
673. 
674. 

674. 
675. 
675. 
675. 
676. 
676 
677. 
677. 
678. 
678. 

678. 
679. 
679. 
680. 
680. 
681. 
681. 
682. 



Arc. 



i;«)0.oo 

1800.88 
1301.6^ 
1802.50 
1803.83 
1.304.17 
1305.00 
1305.83 
1306.67 
1307.60 



440.980 
441.26: 
441.553 
441.849 
442.145 
442.441 
442.737 
443.024 
448.310 
443.607 



1306, 
1309. 
1.310. 
1310. 
1311. 
1812 
1313. 
1314. 
1315. 
1815. 

1816. 
1317. 
1818 
1319, 
1320, 
1.320. 
1321. 
1322, 



1325. 
1325. 
1326, 
1.327 
1.328, 
1319, 
1330. 
13:». 
ia31. 



1383 
1884 
ia35 
1885 
1836 
1387 



1340 
1340 



2690.00 
2691.67(6^5 
2693 83 686 
2695.00,686 
2696.67 686 
2696.88 687 



452. 
453. 
4.53 
453 
4.54. 
4.54. 
4.54 
455. 
455. 

4001841.67 455 
844 1.342.. 50 4.55 
289 1843.a3 
73311314.17 
177,1.345.00 
606 1345. as 
030 1.346.6'; 
480 1347.50 
92411348.33 
868 1349.17 



Tan. I Arc. 



866.667 
867.2-.i2 
867.778 
868.333 
868.889 
869.444 
870.000 
870.556 
871.111 
871.667 

872.222 

872.778 
878.833 
873.889 
874.444 
875.000 
875.556 
876.111 
876.667 
877.222 



.121 
417 
713 
009 
296 
582 
,878 
.174 
.470 



449 
450 
4.50 
450 
4.50 
451. 
451 
451 
4.52 
452 



.524 



276 



8:^ 



893.889 



Tan. Arc. 

330.765 
330. 9S0 
3:^1.1951 
ail. 417, 
;i31.63'J 
a3l.861 
:132.083 
332.298 
a«.513 
332.785 



650.000 
050.417 
6.50.883 
651.250 
651 66' 
6.52.083 
662.500 
652.917 
653.aa3 
653.750 



.967 664 
.179 664 
,401655. 
.616 655, 



.336.149 
3a5.371 
335.598 
a35.815 
386.037 
.a36.252 
a36.46' 
.336.689 
.3:36.911 
337.133 



339.548 
a39.770 
339.992 
840.214 
.340.4.36 
-340.6.58 
-340.880 
341.095 
.341.310 
341 632 



668 



670 
670, 

670, 
671, 
671, 
420:072. 
642672, 
857:672, 
072 073, 
294 673, 
516 074, 
.7aS 674, 



750 
167 

583 
000 
1.41 

i.aas 

.2.50 
.667 
!.083 

S..500 
1.91 

.a3 

750 
167 
583 
000 
417 
8a3 
250 

667 
083 
.500 
917 
.a33 
750 
167 
.583 
000 
41' 

fm 

250 
667 
083 
.500 
91 

aa3 

7.50 
16' 
688 



Tan. 



264.642 
264.814 
264.i)86 
265 163 
265.341 
265.619 
265.696 
265.868 
266.040 
266.218 



268.149 
268.82? 
268.505 
268.682 
268.860 
269.032 
269.204 
269.382 
269.559 
269.73: 



Ai-C. 



520.000 
.520.383 
520.667 
.521.000 
.521. ;«3 
521.667 
522.000 
522 im 
522.667 
523.000 



000 



667 
000 



667 
000 



.526.667 
587.000 
627.888 
527.667 
528.000 
528. 8a3 
628.667 
629.000 
529.388 
529.667 

.530.000 

530. aa3 

580.667 
.531.000 
5.31. a33 
531 .667 
582 000 
582.888 
582.607 
633.000 

583.388 
538.667 
684.000 
684.888 
6.34.667 
636.000 
6a5.383 
^a5.667 
636.000 
636.883 



6.36.667 
.587.000 
687.888 
587.667 
688.000 
316 588. a38 
488.6;«.667 
666.539.000 
844 689.888 
021 530.687 



98 



TABLE XIV.— ACTUAL TAHGSirrB, ETC. 



O^ Curve. 



Tiui. 
221 4 ta 



A.ra, 

!ar444 

4:io.83S 



222. 
2-^ 
223 
2:^ 
22J 
22:1 
2!£J. 

2SK 
2^1 
22^, 
2^ 
JtM 
224 

2iii 

2l.'i. 
2LM 
22 V 



22i.%l 
22r, liKi 

2ii;^ r^M 

2; 

2! 

2J.^i 



7* CiiTve* 



Ton. Are, 



18a ^ It* 

isu.iaj 
im.7u 

l3Sf.B41 
190, sir* 






ttl 

tS(57 



4JI 607 
U1.(M4 

US WW 



2!t^^ 
2LM\ 

2a7. 

21*7 
227 
2S7 
2lT 

2£rr 



2SR 



22H. 
2US 

2':^p 
229. 



340 373. 
4fi7;374. 
!im;37J. 

7171371. 

i70 yf:^ 



Tan. I 

!6tM43i, 
iGtl ;i&7 



Arc. 



a^ an 

.^;i5.4l7 

,3.J0 2j^> 

320. W 
,aa3.875 






TfrJ 1^17 

■] 1 1 ii.'; 
Ljr.iJ 1 !>■; , 



.ain,:r:7 

.017 '1-^7 



170. 

3Te. 

3711, 
376. 
377, 

an. 

377, 
377 
a7H 
S78. 

.178. 

373 
^ti 



mi 
^-^-^ 

\HiV,UH 

t;s'4i« 

0^1i441T 
tHKJ44ll 
31714 Ifl 



444 

a7?i 

!*« 

11] 

(>;7 
a44 

ei ] 1 wi. 

167|1!*fl 
■141 tiui 



1D4 t<l« 

11*4. 4w; 
i&4.fiir> 

T&4.743 
19i.8<lH 

lai lliV 



.4WiiEiftJ 

.7.-.lK^H^ 

.877 ^i-^ I 

,riti:i:jfO 



m:ii riHi. 

110,13( 
3l7vt}S 

410/1.^:; 
7(MI ;i3^1 



{|° Carve. 



Tou. 



147,1'^ 

m; ',.^ 

n7.HlM 

H7 ins 

147.515 
147. (J14 
147 7ta 
147 Hl>l 
147 9(JJ 
H8.(W3 



2m (TTt 

^^y 4 n 

i!H{} G3t) 

^"^hJ iKr, 
.1H>.37ii 
200, &5G 



14«. 

l*H 
\\H 
1 IS. 
J JS 
MS 
I4H. 
IW 
I4JH 

149. 
14». 
I41> 
UU, 
14!1 
M9 
141) 
UH 
]4".» 
14P 



Arc. 



10" <3iirre. 36« 



Tail. I Ajtc. 

ia:>.r*ij!2<iO.I67 
li^.ti-JO' SCO JETS 
i:i^»,7au j^ii) riin^ 
13if.70HL*!S() li'i 
iHiJ.SKTf^H) K^l 
i3'JJCM 3<j1.Klt> 
i;^ri iM)-^ ';r,\ .it\ 
lit--; Mi^ -4^)1 .:'.;-5a 
i--ti.t^i;|Wi.f(U«i| 



-nil 

201 



OrTT 
17.^ 
274 

47-' •y.i 
5(57 -l^^i 



1 lift. 1.^,7 
]^\ Hf]E 

IN) 447 
m Mr, 

ity).7-ia' 

ITiO KJ'J '.'^l^ 
lfiO.L".i:^7 -^'iiO 



■JSJ<i 4 SI 

■.'LI 7 o.^; 
^ijf.llOV 

■,;ii7.:iSJ3 
;.•;^7 77H 
■:;]7.na^ 



atH,14fl 



4H|3(^1 

fl7ri!:afr,* 
TO) .:ifi*^ 

113 1 2G:i 
117 '2^4 



m7\ to 
^1' 1 1 

13 



ao3 



■JfU 

*2(;4 



4 
15 
16 
17 
18 
10 



H7f 



S31 fiO 

s.^'i] 33 
.](i7!y5 

.m7\ ^s 

.ti3.l30 



iHjr^ rxv> 

*jn5 Tiiiii; 



30 
31 

33 



;,t"i r,<;:| 34 

'ifSr> JsY-1 35 
-JtUI (UN 1 1 36 
■.'rift.]ri7,37 
:ir,ikri'i;i M8 
,!ikl ,">!«* 30 



ia,5 0&Jf*2flfl 

l:!rl ]}-_'-^(^7 
Viif -1:^1 2f^7 

jr!(i .iiKt '.;fi: 

VW> 4LJS.-.Ni7 

13^^.t57"^'^i<W 
KMi.7LJVf^ 



fir,T 40 
K:i,H 41 
\Hki' 42 

^,^k^ 15 
I'.iu 40 
Hr^ij 47 
tmi 48 
.in? 40 



rw t»i7!:<5^.^io 

1 'A~ ihifl SjH f5^7 

1,^ Hi ifW KT1 

:Ti :.!;,■ I I.'; ;i7ii -.ri:.^! ^vr 

.'i.t ju.i J7 (i."i ■-|■■'^ ^^"' 

isj=t.f;:^f|i:J7 H^.VJi '^^fiSJ J'l''. 
i LtnJ tri 5 1 1 :J7 , W:v :SJ» . tt^l^J 



50 
51 

52 

r>3 

54 
55 

r.6 

57 
58 
59 



99 



TAlSljIB JU.V. Ai7rUAlj TAJMUCiNTB, BTU. 



27° 1° Carve. 



13T5.57 

1377.35 
1378.21 
1879.07 
1379.96 
1380.»i 
1381 .73 
1332.62 
1383.51 



Tau. 



13S4 
1385. 
1886 
1887, 
1887. 
1888. 
1389. 
1390. 
1891. 



1891. 
1895. 
1395. 
H96. 
1397. 
139S, 
1399. 
1400. 
1401 

1408 
1403 
140:1 
1404 
1405 
1406 
1407 
1408, 
1409 
1409 

1410 
1411 
1412 
1418 
1414 
1415 
141C 
1417 
1417 
1418 

1419 
U20 
1121 
1422 
14-23 
1424 
1425 
1125 
1426 
1427 



i700.00 
3701.67 
2703. 8:^ 
2705.00 
2706 67 
•2708. :« 
2710.00 
•2711.67 
2713.33 
2715.00 

2716.67 
2718.83 
2720.00 
2721.67 
27*^.33 
2725.00 
2720.61 
2728.83 
2730.00 
2731.67 



Arc. 



693.] 
69a.l 



694.' 



2738. 
2r35. 
2736. 
2788. 
2740. 
•2741. 
2743. 
2745. 
•2746, 
2748, 

2750, 
2751 
2753 
2765. 
2756 
2758 
2760 
2761 
2763 
2766 

2766. 
2768. 
2770. 
2771 
2773. 
2775. 
2776. 
2778. 
2780. 
2781 

•2783, 
•4785 
•2786, 
•2788, 
•2790 
2791 
•2793 
•2795 
2796 
798 



00 



58*> Curve. S° Curve. ^° Curve. 5« Carve. 



135U.00 

i:i50.83 

1351 67 

1352.60 

1353.33 

1354.1 

1355.00 

i:«5.83 

1356.67 

1857.60 



1858. 
1359. 
1:^60. 
1360. 
1361. 

1368. 
1364. 
1365. 
1365. 



1872 
>.31G 



Are. 



1366. 
1367. 
1368. 
1:369. 
1370. 
1370. 
1371. 
J 372. 
i:^. 
1374. 

1375. 
1375. 
1376. 
1377. 
:i78. 
1:^79. 
1380. 
1380. 
1381. 
1382. 

1388. 
1884. 
1385. 
1385. 
1386. 
1887. 
1388. 
1389. 
1390. 
1390. 

1391. 
1392. 
15J93. 
i:^. 
1395. 
1395. 
1396. 
1397. 
l:«8. 



Tan. 



458.5 

458.868 

459.161 

459.451 

459.7:i7 

460.03:3 

460.:i-29 

460.6-25 

460.921 

461.217 



900.000 

900.556 

901.111 

901.667 

902.222 

902.778 

903.; 

903.889 

9M.444 

905.000 



467 

467 J 
467. ( 
467.1 



614 
810 
106 
392 
679 
975 
271 
567 
863 
.159 

456 
751 
047 
334 
620 
916 
212 
508 
804 
101 



468. 
469. 
469. 
469. 
470. 

470, 
470. 
470 
471. 
471 
471, 
472 
472. 
472. 
472. 

473. 
473. 
473, 
474, 
474, 
474, 
475, 
475 
475 
1475, 



634 



522 
818 
114 
401 
687 
984 

280 
576 
872 
168 
464 
760 

av, 

a52 
618 
914 

100 



Arc. 



343.960 
;344.182 
:i44.404 
344.619 
:i44.834 
:i45.056 
345.278 
345.500 
846.722 
345.944 



921 



Tan. 



675.000 

675.417 

675.833 

676.250 

676.667 

677.088 

677.600 276. 

677.91 

678.83:3 

678.750 



Arc. 



276,199 
276.377 
275.654 
•276.726 
275.898 
276.07(i 
.258 
276.431 
•276.609 
276.787 



691.250 

691 .667 
692.083 
692.500 
692.917 
693.833 
t.750 
694.167 
694.683 
695.000 
696.41 

695.ft33 
606.250 
696.667 
697.083 
697.500 
697.91 

698. as 

698.750 
699.167 
699.583 



TaD. 



1.438 
!.616 
J. 798 
282.971 
283.148 
288.326 
283.496 
288.670 
283.848 



.025 
2i3 
.881 
,558 
,786 
.914 
.091 
.269 
.447 
624 



Arc. 



540.000 
540. a33 
540.667 
641.000 
541.388 
541.667 
542.000 
542.333 
642.667 
543.000 

543.333 
548.667 
544.000 
544.333 
544.667 
646.000 
645.333 
545.667 
546.000 
546.333 

546.667 

647.000 

547.3 

547.667 

548.000 

548.333 

548.667 

649.000 

549.333 

549.667 

560.000 
660.338 
550.667 
561.000 
661.833 
551.667 
552.000 
562.833 
562.667 
658.000 

553.383 
568.667 
564.000 
564.833 
554.667 
566.000 
665.833 
655.667 
556.000 
666.333 

556.667 
557.000 
567.333 
557.667 
558.000 
558.333 
558.667 
559.000 
659.a38 
569.667 



TABLE XrV. — ACTUAL TANGENTS, ETC. 



6° Curve. 



Tan. I Arc. 



229.513 
229.661 
229.8U5 
229.948 
230 096 
280.244 
280.392 
280.540 
280.688 

230.836 
280.985 

231. las 

231.276 
231.419 
231.567 
231.716 
231.863 
232.012 
232.160 



232 
232 
232 
232 
233 
2:« 
233 

2;« 



233 
234 
234 
234 
234 
234. 
234 
234. 
235 



2:^5 
235 



286 
286 



450.000 
450.278 
450.556 
450.833 
451.111 
451.389 
461 66' 
451.944 
452.222 
452.500 



.515 459, 
,658'460, 
,806'460 
.954460. 
.102 460. 

.2501461 , 
898 461. 
.546 461. 
695 461. 
843 462. 
991 462. 



167 
444 

722 
000 

278 

556 
883 
.111 
389 
66 1 
944 
222 
500 
,778 
056 



944 



236. 7J2 
236.870 
287.018 
237.166 
237.314 
237.462 
237.610 
237.758 
237.906 
238.054 



7** Curve. 



Tan. 



196.75: 
196.884 
197.00? 
197.180 
197.257 
197.884 
197.611 
197.638 
197.766 



Ai-c. 



385.714 
385.952 
386.190 
386.429 
386.667 
386.905 
387.143 
387.881 
387.619 
387.86' 

388.095 
388.333 
388.571 
388.810 
389.048 
380.286 
389.624 
389.762 
390.000 
390.238 



8° Curve. 



390. 

390. 
530 391. 
6521391. 
779|391. 
9061391. 
033 392. 
160 392. 
287 392. 

4141392. 
5411398. 
668 393. 
795 393. 



394.! 
394.1 



500 802 

778 

056 

33 

61 



422 394 
648395 

I 

6751395 
802395. 
9291396. 
056!895. 
183 396. 
310 396. 
437396. 
660 896 
683 307. 
810,397. 



064 397 
1911398 
318 308 
445308 
.571,398 
.608 399 
.825 399 
.95-2 399 
.0791399 



Tan. 



.000 



172.084 

172. 196 

172.307 

172.414 

172.522 

172.633 

172.744 

172.855 

172.! 

173.077 



175.396 
175.507 
175.618 
176.729 
175.840 
175.948 
176.055 
176.16' 
176.27S 
176.389 



'.604 
.715 
-.826 
9.37 
048 
159 
270 
381 



Curve. I IC Curve. 27* 



Arc. 

j^Tsbo 

:i37.70» 
3:^7.917 
:«8.126 
338.333 
;338.542 
3:J8.750 
338.958 
330.16' 
339.875 



Tan. Arc. I Tan. I Arc. ! M. 



340 
340 
340 
340 
340 
341 
JWl 
341 

341 
341 
342 
342 
342 
342 
342 
:W3 
343 
343 

:^3. 
343 
344. 
344. 
344. 
344. 
345. 
345. 
345. 
315. 

345. 
846. 
346. 
346. 
346. 
340. 
347. 
347. 
347. 
:^7. 

347. 
348. 
348. 
348. 
348. 
348. 
349. 
149. 
349. 
349. 

101 



876 
083 
.292 
500 
708 
91 
125 
883 
642 

750 

958 

16^ 

875 

583 

792 

000 

208 

41 

625 



300.000 
300.185, 
300.870 
300.556 
800.741 
300.926 
301.111 
301.296 
301.481 
801.607 



301 



137.731 
13.. 820 
137.909 
137.995 
138.081 
188.170 
138.259 
188.848 
138.437i 
188.520 



-'70.0(H) 
•270.1(i7 
,*:0.333 
270.500 
270.607 
270.833 
271.000 
271.167 
271.383 
271.500 



852 188. 
(m 138, 
222' 138, 
!.407|188 
!. 5931 188, 
1.778 139. 
!. 963:189 
1.148 139.; 
E.338 189.; 
1.519 139.^ 

1.704 189. < 
t.889 189..' 
.074 139. ( 
.259 139.^ 
1.444 139. ( 
1.6301 



615271. ( 
7041271 ( 
793 1 272. ( 
8791272 1 
905 272.5 
0541272. f 
143,27^2 ( 



305 



..940 305.! 
;.089 305.^ 



i.835 
i.431 
i.526 



306.: 
306. J 
306.^ 
300. ( 



625!306 
724|:i07 



;. 921 307 
'.020 307 
M19307, 
'.218807, 
'.816 308, 
'.415808 
'.514808. 



309." 
309.( 



148 



1.074 



140. ( 

140.: 

140.S 
140. J 



3.000 
3.167 

3.333 
3.5(X) 
3.66' 
3.883 
4.000 
4.16' 



►.882 -275. ( 
► .47llx'75.: 
).j 

>.500 
>.607 
).883 
1.910 276.000 
).16' 
>.S28 
1.500 



l.060!278.167 

M49I278.333 
5.28^278.500 
!.8v7 278.667 
!.41G278.8aS 
!.505 279.000 
!. 593 270.167 
1.682 270. 3.3:^ 
1.771:279.. 000 
!. 8601^279. 6r.7 
».949i!279.833 



TABLE XIV.— ACTUAL TANGENTS, ETC. 



28-= 



M. 

1 

3 
4 
5 
6 

7 
8 
9 

10 
11 
13 
13 
14 
15 
16 
17 
18 
19 

20 
21 
22 
23 
24 
25 
26 
27 
28 
29 

30 
31 
32 
33 
34 
35 
36 
37 
38 
39 

40 
41 
42 
43 
44 
45 
46 
47 
48 



60 
51 
52 
53 
54 
55 
56 
57 
58 
GO 



1* Carve. 



Tau. Arc 



1428, 
1429 
1430 
1431 
1482 
1433 
14:« 
1434 
1435 
1436 



28U0. 
2801. 
280:^. 
2805. 
1808. 
2808. 
2810. 
2811. 
2813. 
2815. 



143 

1438 

1439. 

1410 

1440 

1441 

1442 

1443. 

1444 

1445.S9|2a3i 



.40 



1446. 

1447. 
1448. 
1448, 
1449, 
1450. 
1451 
1452 
145$. 
1454, 

1455. 
1456. 
1456. 
1457. 
1458, 
1459. 
1460. 
1461. 
1462, 
1463. 

1464. 
1464 
1465. 
1466 
14C7. 
.1468. 
1469 
1470, 
1471, 
1472. 



28 28S3.J 
17 28S5.< 



S3 

.00 
OoJ28:W.67 
^ '-^"38 

00 
67 

.00 



fl 



1473.81 

1474 .7(y 

1475.59 

1476.47 

U77.m 

1478.25 2893 

1479.14 

I480.ai^2896 

1480.91 



8* Curve. 



Tan. Arc. 



00 714, 
67 714, 
:33 715, 



2816 
2818. 
2820 
mi 
282:3 
2825 
2826. 
2828. 
28;w 



67 718, 

33 719 

00 719 

720 



2838. 
8:Si-2840. 
72^2841 

2843 

49|2845. 

88,2846, 

' 2848. 



2850, 
2851. 
•2853. 
2855. 

2a56. 
60 2858. 
49)2860. 

•2861. 
263^28«3. 
15 2865. 



2866. 
•2868. 
•i870. 
■2871. 
•i«7$. 
•2875. 
>876. 
•2878. 
t8fl0. 
2881. 



1 472.9^2883.33 
00 
67 

00 



2=«5.( 
•2886. ( 
2888. : 
2890.1 
2891,1 



20, 
720 
721, 
21 
22 
722. 

723. 
723. 
724. 
724. 
724. 
725. 
725. 
726. 
726. 
727. 

727. 
'28 
'28. 

728. 

729. 

729 

730. 

730. 

781. 

731. 



1400. 
1400. 
1401. 
1402. 
1403, 
1404, 
1405, 
1405. 
1406, 
1407, 

1408. 
1409. 
1410. 
1410. 
1411. 
1412. 
1418. 
1414. 
1415 
1415. 

1416. 
1417. 
1418 
1419 
I4^20, 
1420 
14-21. 
1422. 
14-23, 
14-24. 

1425. 
1425. 
1426. 
14-27. 
1428. 
1429. 
1430. 
t-WO, 

14-n. 

1432. 



476.240 983, 
476. 536 1 933. 
476.8321931, 
477.1281935, 
477.424,935. 
477.7211936, 
478.0179:36. 
478.303|937. 
478.690 9:37. 
478.886 938. 

479 182 938. 
479.478 939. 
479.774 MO. 
480.070 940. 

480 366 941. 
50 480 662,941. 

480. «58 942. 
481.354 942 
481.550,948. 
481.8^|d43. 



82 

'3-2.491 1 14:i4 
782 
:33 



il 



782.0171 14a3. 33 

00, 

as 

67 
50 
33 
17 
00 



,9';» 14:«.( 
. 3791435. ( 
,8-23ll4:36.( 
.26711437.! 
.71 111488. J 
.155 1439.1 
599,1440.( 
04S1440.( 



736. 4S8 



33i7:«). 

00 739, 

67 740. 

•2898.331740 



1441, 
1442, 
1448, 
1444, 
1415, 
1445. 
152 1416 
596|1447 
040 1448. 
484! 1449 



.3:^ 



3® Corve. 



Tau. Arc. 



482. 
482. 
482. 
488. 

4a3. 

488. 
483. 

484. 
484. 
484. 

485. 
485. 
485. 
485. 
486. 
486. 
486. 
487. 
4vS7. 
487. 



142 944, 
438 945. 
785 946, 
031 946. 
327946. 
6.'8 947. 
919 947. 
215 948, 
511|948. 
807 949. 

iai950. 
399 9.50. 
695 9.51. 
991951. 
287|«52. 
5a3;«52. 
879 953. 
175 9.53. 
472-954, 
768i955, 



488.064«.55, 
488.:360356. 
488.6.56 956. 
488 952*57. 
489.248 9.57. 
480.544 958. 
489.840 a58. 
490.186 959. 
190.4821160. 
490.228«60. 

491 .©24 «61 . 
491.820 961. 
49r.«16962. 
491.«12^2. 
492.^09 963. 
492.505 96:i. 
492.«01964, 
50(498.097 96.5. 
49S.39S 965. 
403.<89 966. 



4« Curve. 



Tan. Arc. 



360 



:363, 



•00 
00 

700 
01 
•01. 
02. 
02. 

702. 

703. 

703. 

704. 
704. 

05. 

'05 
705. 

06. 

06. 

07, 
707. 

07. 



708.333 

708.750 

709.16' 

709.683 

10.000 

10.41 

710.83: 

11 250 

11.661 

12.083 



5« Carve. 



Tan. Arc. 



287.567 

287.745 

287.92:3 

288.100 

288.278 

288.466 

288.633 

8.811 

8.989 

9.166 

9.344 
9.622 



877 
055 
282 
410 
588 
765 
943 

.121 
298 
476 
654 
831 
009 
187 
864 
542 



897 
.075 
.253 
.480 
608 
786 
964 
141 
819 
497 

674 
a52 

080 
207 

8a': 

568 
740 
918 
096 
273 



560.000 
560.333 
560.667 
.561.000 
561.338 
561.667 
562.000 
562.333 
562.667 
563.000 

668 888 
668 667 
664.000 
664.383 
664.667 
665.000 
565.333 
565.667 
666 000 
666.883 

566.667 
667.000 
567.8:33 
567.667 
568.00!) 
668.8:33 
588.667 
6(59.000 
569.333 
569.067 

570.000 
570.883 
570.667 
571.000 
671.883 
571.667 
572.000 
572.a33 
572.667 
578.000 

573.338 
6;8.667 
574.000 
574.888 
574.667 
575.000 
575.883 
675.667 
576.000 
576.883 

676.667 
677.000 
577.383 
677.667 
578.000 
578.383 
578.667 
579.000 
579.388 
579.667 
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TABLE XIV. — ACTUAL TANGENTS, ETC. 



6^ Carve* 



Tan. i Are. 



238. iwa 
238.S.V> 
238,4tKJ 
28^.647 
238,7^5 
2SS.lMfl 
2SIt 091 
28lJ.i£:U 
2aflJt77 
23^.&^ 

2S.9,flT4 

2ay.&7i3 

24Q.11S 
24O.Set0 
240.414 

240.60? 
240.no 
240.858 
24L.0lMi 

241.154 

24t.5»;i 
24 T. 7^7 

24l.8a'V 

24;J.(M;1 
^4^ 191 
24'^. 3 W 

242.fl'i'i 
24:2.78.^ 
24'J »ai 
24^^.080 
243. S^ 
24JL37H 
24^,5aj 
243.&713 
243. B^k 
243.S}tiH 



244 
844 
244 
244 
244 
244 
245. 
24,-i 
24.'j 
245. 

245. 
245 
245. 
24li. 
24B. 



24n 
240 
24B 



7° CiirT«» 



4^.efl7 

4I$B.044 

4tS7.Wl(> 
4fi7,r7H 
468JJG1J, 
4tie.a33 

409.1(17 



5iX) 

T7H 

m [ 'Ji 



Tan, 

ef.*4.4fftv 

L'i.l|,.'><' 

SL4.9Gft. 

aiie.osii 

205.214 
tiOD.Mlj 



Arc. 

TotTooo 

4iX).Sa8i 
tiX1.4?fl 

;iH>.714 

4lH .4l«r 
Wl.tJtiT 
401. B05 

i4iJ!i.l43 



S° Carre. 



4157-10-:!. 
fpS-l 4i.rJ. 
7-iE Jir.v 
H4?i 4Q3. 
975141)3 
)02'403 



Tuit. I Are, 

17B7715 aSti (0> 
17R H3iK35CI iKB 
178 U37|350 4^7 
179.048 35t».Ka!J 
17S.tr»0 350 N321 
179,270 351.^4^ 
170.3*11 'S.'jl, 250 
179.4^0 1351.45*; 
179.;MWa61.ti(J7 
179.7iyr'351.B75 



r.v.i ]7[(. 
s;,: ISO. 



m 

4T3 

,wo 

708 

857. 

153 47fl 



n 

<5fl7 
Ml 

*XJ<J 

778 
030 iHH.iir^ 



4€4. 
405. 

-IL"^. 
]ii5 
-i7x; 31.1^. 

tii^iJi40(i. 
753!4<JiJ 

S«0,4W. 

OOf3 407. 
13:Mu7. 

3U>,407. 



819 353 
»00l25f2 
i>^] Has 
15e35-3 

374 35a 
4rt5:l53 
5fl<1353 
707 35a 

041 a&i 
2mm 

374^16. 

4HS"it=i5. 

7(>;:i55. 
9:J9 a56. 



Ha 183. 

ei^'.li^:]. 
^-17 11^^. 
Ollti 18-J. 

57l:1HiJ. 

04rtlt^3. 
2Jf6 1^^. 



:iH7'4N 
4:^4 1413 
5^11413 
eHSl4l4 



.47a ]!^3. 
7M 1S3. 

. h:io ik;:1, 

,.jrH? 1SI. 
.6U7|lttl. 

905 mi 

143 11^. 
.181 mi 

h:iinj^4. 
. s:i7 ] H-l , 
, I if+:f 1 s I . 
.:im mi. 
,ri7i m-. 

810] 85. 
,04^ ISTj. 



041 
15^ 
3tl;d 
374 

.48fi 
5Eifi 

7{^7 

OJiJ 

153 
3ti3 
371 

4Hrp 

mi !359 
737i359 

3':i>359 
(I m fifiO. 
151 360. 

20il3flO 

374 *I0 
4H5 Hi',i\ 

r,%;:J<i]. 
7<I7 rim 

HTS my 

151 HOi 



35S aw 

35(j 45H 
35G 6tS7 

35G.K7!i 

357. OK^ 

a'i7.yspy 

Sri7.5iH.i 

m7M)f\ 

:i57.ftl7 

358. li'^. 



0" €llTT«i 



Tan, Apc^ 

isMT.HEwlan iii 
iRH.oiH9ian .*2i*u 



IfjO 187 
150. S^i 
159 384 
150 4K3 
159 579 

159,773 



31 1 . H53 
3:2 031 

313 407 

313. 77H 



10" Curv<% as* 



Tati. I Aru. 



14a. oan 
H3.1J7 

143 ;Wfi 
Hil mi 
ll4i 483 
H:^ .57^* 
14i"i <if.f^ 
Nri?l4 
143.«33 



*JMO J 6' 
■iso :i83 
--'f r,0O 

':^l OOO 
^^11 
ti81 383 
3S1.500 



S73 312 Wyi 
971 3ri iiH 
(Wf^ 313 333 



313 EjIO 

313 7m 

314,1)74 
fJl 1.259 
3H.444 
ai4.03t) 



RCO-'iH 

OrT8|3]:i. 
,037;3I5. 
15C 315 
.25^:315. 
35-1 3T5. 
453 315 
,55T'3]6. 

74yi3lC. 



143.92-^12^1 

H4.oiok:-i 

144.ri9fJt,^-.V 
H4,l8t^l^>;j 
144.L>77I'>J 

144.4V:. 'J- i 
144.54) :!-': 
I44,fm;:>-1 
^H.73^.^;i!S^ 



144.811 
l44.iKNl' 
HI ^Hlf 
145.n7^< 

I45.ii]n 
145.t;rir, 
. ._ un.an 
in ii:k43^ 

4S1 145.0]], 



I02.!<ai 
103 [1,14 
Ui3.0S3 
lti;^.l3J 

n;3:33o 

li33,3^rfl 

1ll3.4'Ji^ 
lO:^ ,5if7 
I(l3.in'i5 
ld3.724 



m 



318.519 
^JIH 701 

3lK.f-Mi 

;ii9.i:i7 
319 L^'dl 

319 44 
319 Jm 
319 815 

3^0 iXlO 
330.185 



283 



f^B7 
^33 
"00 
1B7 
33 
00 
'«7 
^33 
1-00 

333 

^00 
'67 
^83 

liOO 

M 

00 
r67 
-3:3 



l45..7OO|^-,.000 
H>'i.7HfJ''i85.l6' 



145. 87S 

lltt.a-ifj,;:-. 
f4'KM-.'> 

MG.33j;-J-i 

1Hj.4Ii;j^n ;^« 

14ti.5WJ 3Sfi.500 



14fi.r,80' 
14ii.07>.' 
14rt,7<r7| 
14ti.8,5ti 

i4ts.;iir) 

147.^tH 

]ir rj^i 

11 7 ■:•■: 
] 47 . :-,i I : 
147. oUh 



3i^.ri 



147.478i3SK 
147 MV: -'^^ 
] IT *15ii ■.'-- 



.H3fi 330.370 
,E>>l330..^nO 
031 330 741 

,]l9 330.Lfjn|M7 74:. ■•. 
.'J1S;-!^,'| HI, 147 f'rH ■: 

..-£17 3i;i.x;!i'i 117 u-:^ •■■ 
I HI ii^t 4wt 11^. in 'J ■-' 
.511 3ii1.i;f;7,U>i HI I ■^ 
.^JI!<3:'1 Sr,3il48 iVNi-.^- 
.71"i.tl:Ji;.a37ll4y 37Sji:^- 
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TABLE XIV. — ACTUAL TANGENTS, ETC. 



29" !*» Curve. 2" Curve 



M. 



1481. «0 
1482 69 
1483.58 
1484.47 
14a5.85 
1486.24 
1487.13 
1488.0.' 
1488.91 
1489.79 



Tan. 



2900.00 
52901.67 
31)03.33 
2905.00 
2906.67 
2908.33 
2910.00 
2911.6' 
2913.33 
2915.00 



1490, 
1491, 
1492 
1493 
1494, 
1495 
1496, 
1496, 
1497 
1498, 

1499, 
1500. 
1501, 
1502 
1503. 
1504. 
1504. 
1505. 
1506, 
15(y7. 

1508 
1509 
1510, 
1511, 
1512, 
1512. 
1513, 
1514. 
1515, 
1516, 

1517, 
1518, 
1519. 
1520. 
1520. 
1521. 
1522, 
1528. 
1524. 
1525. 

1526. 
1527. 
1528. 
1528. 
1529. 
1530. 
1531, 
1532, 
1533 
1534 



2916 
2918, 



Arc. 



40.U2b 
41.37 

741.816 
'42.260 
42.704 
'48.149 

748.598 

744.037 
'44.481 

744.925 



67 



2923 
2925, 



00 
2926.67 
2928.33 
.00 
.67 



2931, 

2933, 
2985, 
2036. 
2988. 
2910. 
2941. 
2943= 
•2945. 
2946. 
2948. 

2950. 
2951, 
2953 
2955. 
2956. 
2958. 
2960. 
2961. 
'2963, 
2965. 

2966, 
2968, 
2970, 
2971. 
2978. 
2975. 
2976. 
2978. 
2980. 
2981. 

2983. 
2985. 
2986. 
2988. 
2990. 
2991. 
2993, 
2995, 
2996, 
2998, 



Tan. 



763.189 



Arc 

NoO.OO 
1450.8 i 
1451.6' 
1452.50 
1453.33 
1454.17 
1455.00 
1455.83 
1456.67 
1457.50 



49:3.986 
494.281 
494.577 
494.873 
495.169 
495.465 
495.761 
496.057 
496.853 
496.649 



1458. 
1469. 
1460. 
1460. 
1461, 
1462, 
1463, 
1464, 
1465 
1465, 

1466, 
1467. 
1468. 
1409. 
1470. 
1470. 
1471. 
1472. 
1473. 
1474. 



1475.00 

1475 

1476 

1477 

1478 

1479 

1480 

1480 

1481 



1483. 
1484, 
14a5. 
1485, 
1486. 
1487. 
1488. 
1489. 
1490. 
1490. 

1491. 

1492. 

1493. 

1494. 

1495. 
42311495. 
882 1496, 
326 1497, 
770'l498 
214il499 



Thu. 



Arc. 



966.667 
967.222 
967.778 
968.333 
968.889 
969.444 
970.000 
970.566 
971.111 
971.667 



370.522 
370.744 
370.966 
371.188 
371.411 
871.633 
371. a55 
372.077 
372.299 
872.621 



983.333 



846 988, 
152 989. 
458 990 



122 

418 
714 
010 
316 
622 
918 
214 
510 

104 



4" Curv©. 



Tan. 



Arc. 



725.000 
25.41 
725.833 
26.250 
'26.667 
727.088 
727.600 
727.917 
728.383 
728.750 



167 
688 
000 
409 780.417 



729.: 
729.1 
780.( 



CM 745. 
876 746. 
098 746. 
3201747. 
543747. 
772 747 
001 ! 748! 
2231748. 
445749. 
6671749. 



5*» Curve. 



Tan. 



296.451 
296.629 
296.806 
296.984 
297.162 
297.339 
297.617 
*.^.695 
297.872 
298.050 



298. i 

298. 

298, 

298. 

298 

299 

299. 

299. 

299. 

299. 

300. 
300. 
300. 
800 
300. 
300. 
301. 
301. 
301. 
301. 

mi 

301. 
302. 



Arc. 

580.~000 
580. a^3 
580.607 
581.000 
581.833 
581.667 
682.000 
682.333 
582.667 
588.000 



803.( 



1.214 



588.8:33 
588.667 
584.000 
584.833 
584.667 
585.000 
5H5.833 
586.667 
586.000 
586.333 

586.667 
587.000 
687.333 
687.667 
588.000 
588.333 
588.667 
589.000 
589.3:33 
589.667 

590.000 
590.3:33 
590.667 
691.000 
591.333 
.591.667 
.592.000 
692.333 
592.667 
593 000 



569 593.333 
753593.667 



594.000 
594.333 
594.667 
595.000 
595.333 
595.667 
596.000 
596.83:3 



596.667 
507.000 
597.33:3 
597.6^7 
008 .598.000 
252'.598.3:33 
.4a5 59S.6(;7 
613 .590.000 
790 599.3:33 
908 .509.067 



.858 
535 
713 
891 



TABLE XTV. — ACTUAL TANGENTS, ETC. 



6« Carve. 



Tan. 

247T078 
247.226 
247.374 
247.522 
247.670 
247.818 
247.966 
248.114 



248.410 

248.559 
248.707 
248.855 
249.003 
249.151 
249.299 
249.44" 
249.595 
249.743 
249.891 

250.039 
250.18' 

250. aie 

250.488 
250.64! 
250.789 
2E0.937 
251.086 
25X.284 
251.882 

251.530 
^1.678 
251.836 
251.974 
252.122 
252.270 
252.418 
252.506 
252.714 
252.863 

253.011 
258.163 
253.816 
253.464 
253.612 
253.761 
253.909 
254.057 
254.2ai 
254.853 

254.501 
254.649 
254.797 
254.945 
255.093 
255.246 
255.399 
255.547 
255.695 
255.843 



48:1333 
483.611 
483.889 
484.167 
484.444 
484.722 
485.000 
485.278 
556 
485.883 



111 



486. 

486. 

486. 

486.944 

487. 

487. 

487. 

488. 

488. 

488. 

488. 
489. 



Arc. 



211.815 
211.942 
212.069 
212.196 
212.328 
212.450 
212.677 
212.704 

212. aso 

212.957 



499. T22 



7° Curve. 



Tan. 



414.286 
414.524 
414.762 
415.000 
415.238 
415.476 
416.714 
415.952 
416.190 
416.429 



Ai-c. 



419. 
419. 
419. 
415. 
420. 
4-iO. 
420. 
420. 
420. 
421. 

421. 
421. 
421. 
422. 
422. 
422. 
422 
428. 
423. 
428 

423 
424 
424 
424 
424 
425 
425, 
425 
425 



S^ Curve. 



Tan. 



185.874 
185.485 
185.596 
185.707 
185.818 
185.929 
186.040 
186.151 
186.202 
186.374 



862.500 
'08 
369.917 
3H3.125 
«.33:5 
a 542 
868.750 
368.958 
364. 16^ 
364.875 



188.714 



.054 
165 
.276 
387 
499 
610 
721 



Arc. 



868.542 



368. 



I 



.948 872. 
054 873. 
165 873. 
276 378. 
387 373. 
502 373. 
617 374. 
.728 374. 
839 874, 
950 374, 

105 



9«» Curve. 



Tan. I Arc. 



151.811 
164.909 
165.0081 
165.107 
165.206 
165.805 
165.403 
165.502 
165.601 
166.700 



322.222 
322.407 
1322.593 
322.778 
822.963 
,323.148 
823.833 
3,'3.519 
323.704 
323.889 



879 
978 
07 
176 
274 
373 
47;» 
571 
669 

7G8 
870 
972 
169.071 
169.170 
169.268 



Tan. 

1487:J0H 
148.45' 
148.546 
148.634 
148.';^ 
148.812 
148.901 
148.990 
149.079 
149.168 



10" Curve. 29<» 



Are. 

:>90.16'; 
190.33:3 
•,»90.500 
290.607 
290.833 
291.000 
291.16: 
291. a33 
291.600 



292 



66'; 

m 

000 
167 
333 

500 
1.66' 
1.833 
1.000 
1.16' 

133:? 
1.500 



000 
16^ 
333 
500 
667 
833 

000 
167 

ma 

500 
66^ 
^8:^ 
000 
16^ 
333 
500 

cg: 

833 
COO 
167 
3:^3 
500 
667 
83:i 
000 
167 

333 
500 
66: 
833 
.000 
.10' 

500 
607 
833 



TABLB XIV. — ^ACTUAL TANGENTS, BTC. 



80» 1® Carve. 2° Curve. 3* Carve. 4* Carve. 5« Carve. 



M. 



Tan. 



I5.S6.15 
1537.04 

15:«81 
1539.70 
1540.59 
1541 51 
1542.42 
1543.31 



1544 
1545 
1545. 
1546. 
1547. 
1548 
1549. 
1550. 
1551 
1552 

1553 
1554 
1554 
1555 
1556 
1557. 
1558, 
1559, 
1560 
1561. 

1562. 
1562. 
56:3 
1564 
1565 
1566 
1567. 
1568. 
1569. 
1570. 

1671. 
1571. 
1572. 
1578. 
1574. 
1575. 
1576. 
1577. 
1578. 
1579. 

1580. 
1580. 
1581. 
1582. 
1583. 
1584. 
I5S5. 
1586. 
1587. 
1588 



Arc 



IMMO 
3001. 
:i003. 
3005. 
:3006. 
3008. 

m\o. 

3011. 
:i018. 
3015. 

3016. 

:W18. 

30->l. 
:W2:l 

3026. 
.J028. 

:mi 

3033 
3035. 
:«36. 
:3038, 
3040. 
3041 
i048. 
3045, 
:«46. 
■3048. 



767.658 
768.102 
768.546 
768.990 
769.434 
769.878 
770.822 
770.781 
771.239 
771.683 



3050.00 781 
3051 
3063 
3065 



1.67 

\.m 

LOO 
l.68:W56.67 

i.as 

LOO 



:W68.J 
3060.( 
3061.1 
3063.1 
3065.1 



3066.67 

3068. 

3070, 

3071. 

3078 

3075 

3076. 

3078. 

3080. 

3081. 



3063.88 
3065.00 
3066.67 
3088.83 
3090.00 
3091.6^ 
3093.38 
:3096.00 
:W96.67 
3098.83 



Tan. 



•6.597 
777.041 
777.485 
777.929 
778.873 
778.8:31 
779.290 
779.734 
780.178 
780.622 



Arc. 



1500.00 

1500. a- J 

1501.67 
1502.50 
1508.3:3 
1504.17 
1505.00 
1506.83 
1506.67 
1507.60 



511.806 
512.102 
512.:3t»b 
512. H94 
512.99(1 
513.280 
513.582 
518.888 
514.194 
514.490 



1606. 
1509. 
1510. 
1610. 
1511. 
1612. 
1513. 
1514 
1515. 
1515. 



1516.61 

1517.50 

1518.83 

1519.1 

1520.00 

1520.83 

1521.67 

1522.50 



1526 
1526 
1526 
1527. 
1528. 
1529. 
1530. 
1530, 
1531, 
1632. 

1633. 
1534. 
1585. 
1535 
1536. 
1587. 
1538, 
15:39, 
1540, 
1640. 



4.1^ 

00 
83 
67 
60 
33 
1' 
00 
83 
67 
60 

33 
1 

00 
82 
6: 
60 

as 

17 

00 
8:3 



1541.67 
1542.50 
1543. :3>J 
1544.17 
1545.00 
1545.ftS 
1540.6' 
1547.50 

1548. as 

1549.1 



Tau. 



786 
082 
378 
674 
970 
266 
562 
868 
173 
469 

765 
061 

654 
950 
255 
561 
857 
15:3 
449 

745 
041 
837 
648 
948 
245 
641 
837 

i.ias 

t.429 

725 
080 
a36 
63-,» 
928 
224 



724 
020 
316 
0l-,» 
908 
214 
519 
815 
111 
407 

106 



Ai"c. 



1000.00 
I0(K»..56 
1001.11 
1001.67 
1002.2.' 
1002.78 
1003.33 
1003.89 
1004.44 
1005.00 



:38:i889 
384.111 
;« 1.^3-3 
:384.555 
:384.7^8 
385.000 
:385.222 
385.451 
:386 680 
385.902 



1006. 
1006. 
1006. 
1007. 
1007. 
1008. 
1008. 
1009. 
1010. 
1010. 

1011. 
1011. 
1012. 
1012. 
1013 
1013. 
1014. 
1015. 
1015. 
1016. 

1016. 
1017. 
1017. 
1018. 
1018. 
1019. 
1020. 
1020. 
1021. 
1021. 



1082.78 

1023. :33 

102:3.89 

1024.44 

1026.00 

1025.56 

1026.1 

1026.67 

1027.22 



1027 
102H. 
1028 
1029 
1030, 

laso 

1031 
1031 
1032 
1032 



Tan. 



124 
846 
668 
790 
018 
235 
457 
686 
915 
187 

869 
581 
803 
025 
248 
477 
706 
928 
150 
372 

594 
816 
088 
:391.268 



:386. 



393.059 
393.288 
393.510 
393.7:32 
393. a'M 
394.176 
3!M.405 
394.634 
394.86: 



Arc. 



Tan. I Arc. 



750.000 
750.417; 
750.8:3:3 
751.250 

;51.66: 

752.063 
752.500 
762.917 
753. aS3 
753.750 



307.146 600.000 
307.823 600. a33 
307.501 600.667 
307.679 601.000 
307.856 601. a33 
306.084 601.667 
308.212 602.000 
306.395 602.338 
308.679 602.667 
308.766.603.000 



167 



766.66: 
767.083 
767.600 
767.917 
768.333 
768.750 
769.167 
769.583 
770.000 
770.4K 



4-^5 :73 
04717:3 
869,774 
092 774 



8:3:3 
250 
667 
08:3 
.500 
91 
.3:33 
750 
.If)' 
583 



.934 603.383 
112,603.667 
289 604.000 
467 604.333 
645 604.667 
822 605.000 
.000 605.333 
183 605.667 
367 606.000 
644 606.333 

722 606.667 

'1 



900 
077 
.256 
433 
616 
800 
977 
155 
333 

510 

688 



607.000 
607.333 
607.667 
608.000 
606.383 
608 667 
609.000 
609.338 
609.667 

610.000 
610.333 
610.667 
611.000 
611.338 
611.667 
612.000 
612.333 
612.667 
613.000 



613.aa3 
613.667 
614.000 
614.38:3 
614.667 
615.000 
376,615..S:33 
559,615.6<i7 
743610.000 
920616.3^3 

.008 010 067 
276(J17.0(K) 



017.:333 
017. «;7 
(U 8. 0(H) 
r.i«.:3:3:3 
618.607 
619.000 

619. a^^ 

619.667 



TABLR XIV. — ACTUAL TANGENTS, ETC. 



6* Carve. 



Tan. 

255.991 
256.139 
256 288 
256.436 
256.5^ 
256.792 
256.880 
257. 08:^ 
257.186 
257.834 



257 
257 
257 
257 
268 
258 



258. 
268 



502. 
503. 
503. 
503. 
608. 
504. 
870 504. 



(W6 



268.972 505.556 



259.120 
259.268 



259.416 506.389 



259 664 
259.717 
269.870 
260.018 
260.166 
260.814 

260.462 
260.611 
260.759 
260.911 
261.064 
261.212 
261.361 
261.509 
261.657 
261.805 

261.958 
262.106 
262.259 
862.407 
262 566 
262.70:i 
262.861 
268.004 
268.157 
268.806 

268.453 
268.601 
268.749 
268 897 
264.045 
264.196 
264.851 
264.499 
264.647 
264.796 



Arc. 



500.000 
500.278 
500.556 
500.833 
501.111 
501.889 
501.667 
501.944 
502.222 
502.500 



219.456 
219.588 
219.710 
219.8:i7 
219.964 
220.091 
220.218 
220.349 
220.480 
220.607 



111 



511.111 
511.389 
511.667 
511.944 
512.222 
612.600 
512.778 
618.066 
518.888 
618.611 



7" Carre. 



Tan. 



428.571 
428.810 
429.048 
429.286 
429.524 
429.762 
480.000 
430.238 
480.476 
480.714 



228 



289 
416 
548 
L674 
k805 
(.932 
L059 
1.186 
L813 
1.440 

156^ 
t.698 



224.829 
224.956 



Alt;. 



571 
810 
048 
286 
524 
762 
000 
288 
.476 

714 
952 
190 
429 
667 

m> 

148 
881 
619 
667 



488.095 

488 

438 



S" Carre. 



Tan. 



192.061 
192.172 
192.288 
192.894 
192.506 
192.61' 
192.728 
192.842 
192.957 
198.068 



875.000 
875.208 
875.417 
876.625 
375.888 
876.042 
876.260 
876.458 
876.667 
876.8751171 



409 
520 
631 
742 
.857 
971 
082 
198 
805 

416 
527 
688 
753 
86: 
978 
089 
201 
812 
428 

584 
649 
768 
874 
985 
097 
208 
822 
AS' 
548 



770 



Arc. 



500171 



.642 
.750 
958 
.167 
.875 
.588 
,792 
,000 
886.206 



386.417 
886.625 
886.838 
886.042 
886.250 
386.458 
388 386.667 
444 386.875 
555 387.088 
666 887.292 
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9° Carve. 



Tan. 



170.756 
170.855 
170.954 
171.068 
171.162 
171.260 
171.849 
m.461 
171.668 
71.662 



176.784 
176.882 
175.981 
176.080 
176.129 
176.281 
176 833 
176.431 
176.580 
176.629 



838.838 
1.519 
888.704 
888.889 
884.074 
884.869 
884.444 
884.680 
884.815 
885.000 



887 



338 



S.481 
1.667 
1.862 

.087 
.222 
.407 
..'>98 

.778 
.963 
,148 
.833 
.519 
.704 

.889 
.074 
.2.59 
.444 
.630 
815 
000 
185 
870 
.556 

741 
926 
111 
296 
481 
667 
852 
087 
222 
407 



10° Carve. 



153.720 30(> 



Tan. I Ai-c. 

ouo 

.167 
.883 
.500 

667 
.883 
.000 

167 
.883 

600 



158.809 
158.898 
168.967 
154.076 
164.165 
154.254 
154.846 
154.487 
154.626 



971 

060 

Uii 

240 

8;«:^08.000 

421 308.167 



.667 
833 
000 
167 
:i88 
500 
667 



308.2 



t.500 ! 



000 
167 
838 
500 : 
667 



000 ; 

.167 
333 
.VX) 
667 
833 
000 
167 
3:« 
500 

i.C67 
833 
000 
167 
388 
500 
667 
838 
000 
167 



500 
667 
883 
000 
.167 
.833 
500 , 
.667 . 
.838 



TABLE XIV. — ACTUAL TANGENTS, ETC. 



31" 1° Curve. 



TiMi. Aiv. 






loUE5. 

mn. 

Id02. 



aioi.iji 

3106, ti' 

3iio.og 

.^11167 
3115.00 



e*j;ai3i. 

■14 31-35. 

ic;3i3o. 

03 3iai. 



IttWl.BJ ^133 33 

]t5L)6.ni3ia(> a: 

1^510. ^D.^NO.OIJ 
ii'.i r .M'INI (17 

■ .[rj.oij 



31> litili.U.jjaHH.Srj 



:ii]ri.>^V::ir:^]. 
;ivi7 :\'-\\r,:[ 



»■» Curiae* 



TttiL ] Att; 






15fi4.) 

15rj5.K3 
1556JJ7 



OTO 1558.^3 
450 I T 65a. i; 

0l7|im)l^O, 

:;* It)' 150-2. ]5th 



*1 



3*= Gfirve. 



Til 11 I Art!:. 



nSO.iHJtf 

!j30.'nt 
5aa onri 

531 .son' 
^3L4ii!>; 

5yi.Ml^jl 



r^iDJ Uie 

B<n.ttt5! 

K0ri.3i.Jj 
eOT, 55-Jl 



i5E;a.3^j 

15[|&,S3 

ir.GS.fi7 

l:id7,50 

im^rt.3:^ 

t.j(JEl.l7 
l5TiMhh 

j5;o.s:s 
i.'in.Hp 

l.'rj.rjlJ 
15T4.1T 



M>in..'Vl 
l<:'J0.4:i 

luji.;-!-: 

lG-iL04 



3|5fV 

a(5H, 
3I*H^ 
^ilfil. 
3!1^ 
::;iC5. 



^li ^ 1 1 



mm. 

31(58. 

317U. 



ir.3i.Qg 

1(3*7. M2:f]:i 
Ii^-if(.rvi3l73, 
U..-^,43'hT5. 
r'irirj.^if.3]7fi, 
!'^;n 33 317?* 

iii;t3,04aiHI, 
I 

i';:i3.Te:aiB3. 

i'i:U.Ki;aTH5, 
inHr, 7r, M^i 

■ ;:i^ |-= -AJi. 
\''i:* ^17 3 KM, 



fjin; IT] 
nc 1.-, 
s-^i i:, 

SH] 5.V 

^n iTi 
<n-i r,: 
] 1- I r,' 



,L. 



I0=i3.fl3> 
1094.44 
1035.00 
1036.56 

lOaj BT 
1037. *>i 
10*7. 7h 
l03S.a3 



mi nm. 

\n:i HMO 
iji.Ki liilO. 



4° Curve, 



T»ii. 



as>7,M3 

;i»7.T7iJ 
337.904 

3914. aifi 
a3SJ3S 

30^.341 



lOli 

una 

TOk^ 
lOl.H. 
E0I3. 



m ;3oa 

4S :J1>B 

IK ji.><r. 

11 jiy 



Aru^ 



7Ta.00i» 

r7ri,4l7 

175. 
77^,^50 
770.tlC7 
777.083 
777, BOO 

778. S33 
'7«.750 



4i^C.t7HO 
0^Sf7Nl 
0]iil7si 



1041,41 m. 

Ii,i5.0il iOi, 
1045 ryV Ji>i 

i\kU iri4ij <u ll^J 
-.Ji>,:ili.ril.-i-Mii',». 
407 I'MT.TS Jn3. 



I. If/ 

I 00(1 
I 41 

Em 

6fi7 

ot<a 

ftOO 
01 



Hiifi.irjis m 
Mts. 1 04-^ . IHiP 
4&41 10111.4] 



7^:1333 
783,750 

7K4.]fi1 
rSir5H3 
7fl5.(»0(> 
7H5.4t 
ri^Jl7Hrj.8:^-i 
^5S.'s|7r^fj.*J5^^ 

[j[-;!7Hti.oa: 

8!J0i787.aHa 



321.4811 

321. mi 

n^2 0: 



:-]'ill04 



4[n|i:3S;l 
ai^!i;i)<4 

SI I ir.^'i. 
:i!'Li ir.>,'i. 
;i3jlr,sr. 
187 m^. 
oiniss!), 

i04!l59O. 



P.3.^41 
IT "43 



1 1 i.-,i f 
1 1 1.", ■ 
lij.jl 

][0j^ 
. lujj 



MM 

104 

lori 
40:^ 

i I II 1.^ 
,on lOu 



n 



t.7 -M^ 
5u::^43 
:!-s :vi3 
i7lr,(3 

W',544 
Mtt'lf>30.B:iWl 



:i 



I 



33«ia. 
rirMl7. 

li.l ^l.'^. 

07|K'JI. 

aaltai, 



r.at , 



L>n* l^L^3, 

3:^:^ I MM. 

71 f".- E.^*LJ,>. 

^;^:^ i::.!J.-i. 

7N tr.!'H. 

i.-vs ir.n7. 

mi iw:i>i. 

0GLlll53ii. 



(3^ 

50 

m 

r 

Oil'.'} 15. 

i^;"iHS. 
-■jll Ml?, 

3-S rhi7, 
I^i5t7, 



00;1105I5. 

-.SMiia-id. 

L-JOlji 10.57. 
1H^J |ii,"j7. 

[in lOr^H. 

sonjiorjS^ 
la-jimto. 
4oihoao 

I 

^IWlOlil. 
Offl Km. 
3! Iff tCEti.*. 
R05 1(HVi. 

■Jin ti-^siv 

5J2 liffSl. 
^IN 10(^1. 
^11 1 in!i5 
410 10(iO 



i:*-^! [00 
7K' ro; 

w^r iii7 

44;407 
(XJ 40S, 
5(! 40tt. 



0fiJlTe7. 
.^2K4 7f^7. 

.T3rji78H. 
^Ki^ TSfl. 
iHtfTSS. 
41 IS ;t)iK 

<vtsr:?i^ 
sn; 7L'i>. 

.sit'toi. 

,VI3 7EI2 

0K.3 Ttia. 

,3]^7il^. 
irSti 703. 

,iir]H?.i4, 
.^■^7 7'0l. 
.110 70^. 
.:iati 705. 



74 liVV 

n-! 11111 

ISlMiHl 

lJilo>4 

11111410 
5[S;4in 
ll|4]0, 



I.Ej(10 705 
i.TNOTDil. 

'.oni7*rwr 

.i:n 7117, 

.-n;a7<f7 
.fiii2 ;if7 
!>;:) 71 'fi, 

3115 7"rn 
,&tri,709, 



go (Jiirvu, 



Tan. 

318.070 
311^.253 
318.431 
318.601) 
318.7861 

310.147 
f}10,S3l 



Are. 

*MJ~0OO 
NSJO 333 
flao.667 
031 .000 
a^.,^33 
021. (}67 
fi-'S 000 

te.tKK) 



685 633.333 
81T0 0-^3 li67 
0i3n-M iKX) 

4tt.Hr?.KJ.i»7 
,5f^ii-,^5.r)00 
764 (!.>:> ;i38 
047nr>.067 
l3r>0^Hi.(l00 
30B0-.4>.333 



036.667 
0.27.000 
0-J7 338 
0%*7 , 1*67 



'32^!,ao^rj-,^S.()00 
3-J2.380 0-'>i 133 
3aa„^i0.^ (.67 



50(1 

in 7 
a33 

7511 
lt]T 
5H:i 
lH.li.> 
117 

en: 

0S3 

.''riJO 
0J7 
3.T1 
7511 
1fi7 

5s:j 

OO^T 
417 

?3'i 

250 
mi7 

5>J7:i-»7 
:^3-.:337 
75l';33fl 

5«,3hi28 



.^3.747 
3*M»*> 
3-J3J0H 

333 2fl?i 

'^jg 4f?:l' 
333 Oil 

:m.O.'iH;' 
3-.?4.].=iril 

334,907 



JOG 

0-0,;^ 

«3fl.l567 
030.1100 

r.:^.i :m 

6r^>.t«7 

tii^t.nOO 

n:i[ . rJ33 
0;ll.Ki67 
it:5^.'X)0 

r-67 



335 
3i5 
:135 
335 

3-i5 
:3'J0, 

3-ja. 
;j^i7 

3i7. 
:^:.*7 



08r, f 133,333 
3r»aitrr^ t,«7 

^4oi;;u 100 
63l|'::u.-^^ 
Hli7iii;5l ri67 
Bf^lTifi iiOO 

340'i;ijaJ67 
038,000 
H3fl.333 



S»i5G;^6.[;67 
O&B 037.000 

iTiT 1^>S?.«33 
4--;n 0:ir r,C7 
f(07 r;^s iiOO 
TfliH'.:^^..r;33 
071 V-i^.rm 
l5lT;-^:i.i.f00 

5131030. 067 



108 



TABLE XTV. —ACTUAL TANGENTS, ETC. 



6° Curve. 



Tail 



Arc. 



aiA.oia 5i« otiT '^T jai |liU.a.Y 



SGa.BfH 



517.7^8 
51».l67 



T" CfUTV. 



Tmi. 



ArtT. 



aSft.V.W5Jtl.72a 



2(i6.74£t 
2117. CWj 
SG7.341 



9D7 'i^t^r 



JKI7J347 
2a7,!Ma 

2fflJ.KIl 
260.7^1? 

270 r>4a 

270 IWfJ 
270, aj] 
270. 4IM 

270. M7 
270. 70S 

270,!M?i 

271.230 
27I..1!>2 
271. W5 
2?1,6WI 

271. &41 
271, MN 
272.147 
2TO.2&& 

2Ta.4« 
27S.60(t 
27i»,74fl 



5iJ 



5iB. 

5^. 

^1. 
524. 

534, 

557 
527 

5t1*, 

wa, 

530, 
S8fJ. 

Ml, 



.111 



lU Ji.'. 

r. iM 

rt4: I r^ 

537. fi< HI 1 4-11 

ays. 031 -ill 



10^ C nricv UH* 



Tail 



iLC rrj 






228, 

:^. 

229. 

t^ 

2f40 
:S!0 
230. 
130. 

ao. 

330. 



D|-V 



li^.TT^ 
47ti:J(W.0i: 

lt52 

;i54 

4(t^ 

S7<: 



A IX', 



llUI 



Arc. \M. 



3K:.7opt i:n 

Sts8.i!yr]-i:7. 

»4ft.333 (77 
3*^.542 T 77 

3«ft. 77^^177. 



3aw 37,% 



3S9.,^><t 177 
aHtf.T'J:? 177 

Httt ta> nr 

^P0.1.Nn^Jl7H 



atto.iw^j 

ra6 30J.2&} 
HIT 391. 4B*; 



,-?H3H. 

^7 H5 

Ai:«,^;-t-)(j. 



t>3l. 
(Hi7:?ai, 
ft44;2^^I. 

Qtm 23^. 



■1,'^=44«, 

!y5UiH 

47^^'440 

7;i4 44i^ 

i«l 440. 

flBfi -ir^o. 

24ti4,Vl 

r;(t4 4:,ii. 

<Uil'4^i|. 

75H'451, 



.'»7lS-vSiJ 



02S 301 . 

4Sll,S0-J 



J7(i Ml' 

7U'iMJ2. 



273.8)17 fiat 
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TABLE XIV.— ACTUAL TANGENTS, ETC. 



38«* 1° Carve. 



Tun. 



I64.i.98 
1643.87 
1644.75 
1645.67 
lft46.59 
1647 47 
1648.3U 
1649.25 
1650.14 
1651.06 

1651. 
16.52. 
1653. 
1654 
1655.58 
1656.50 
1657.42 
1658.30 
1659.19 
0.11 



1661. 
1661. 
166-». 
1663. 
1664. 
1665. 
1666. 
1667. 
1668. 
1669.13 



1670. 
1670. 
1671. 
1672 
1673 
1674. 
1675. 
1676. 
1677. 
1678. 

1679. 
1679 
1680. 
1681. 
168J. 
1683 
1684, 
1685 
1686 
1687 



1690 
1691. 
1692 
1693 
1694 
1695 
1696 



Arc. 



3200. UO 
3J0I.6: 
3203.33 
3200.00 
3206.67 
:i308.:i3 
3210.00 
3211 .67 
3213.a3 
3215.00 



821.519 
821.963 
822.407 
822.865 
823.324 
823.768 
824.212 
824.656 
825.100 
835.558 



3il8. 
3220. 
:i221. 
3223. 
3225. 
3226. 
:S228. 
3230. 



3235 



3240. 
3241. 
3243, 
3245. 
:B246. 
:i248. 

3250. 
3251. 
3253. 
3255. 
3256. 
32.58. 
32C0. 
3261. 
3263 



3268 
3270. 
3271 
3273 
3275 
3276 
3278 
3280 
3281 



3290. 
3291 
3293 
3295 
3296 



»« Carve. S" Carve. 4*» Carve. 5» Carve. 



Tan. 



839.568 

840. 

840. 

840. 

841. 

841. 

842. 

842. 

848. 

843. 



Ai-c. 



1600.00 
1600.83 
1601.67 
1602.50 
16a3.33 
1604.17 
1605.00 
1605.83 
1606.67 
1607.50 

1603.3;} 
.17 
1610.00 
1610.88 
1611.67 
1612.50 
1613.33 
1614.17 
1615.00 
1615.83 



547.715 
548.018 
548.306 
548.613 
548.919 
549.215 
549.511 
549.807 
550.103 
550.409 



1616. 
1617. 
1618. 
1619. 
1620. 
1620. 
1621. 
1622. 
1623. 
1624. 

1625. 
1625. 
1626. 
1627. 
1628. 
1629. 
1630. 
1630. 
1631. 
1632. 



1634. 
16a5. 
16:i5. 
1636. 
1637. 
16:«. 
1639. 
1610. 
1640. 

1641, 
1642. 
1643. 
1644. 
1645. 
1645 
1646 
164? 
1648 
1649 



Tan. 



67 562 
50 568 
83:563. 
17 563 
00 563. 
83 564 
67 564 
50 564 
a3 565 
17 565 



Arc. 



1066.67 
1067.22 
1067.78 
1068.3:1 
1068.89 
1069.44 
1070.00 
1070.56 
1071.11 
1071.67 



410.824 
411.046 
411.268 
411.497 
411.726 
411.949 
412.171 
412.893 
412.615 
412.844 



1072 
1072. 
1073. 
1073. 
1074. 
1075. 
1075. 
1076. 
1076. 
1077. 

1077. 
1078. 
1078. 
1079. 
1080. 
1080. 
1081. 
1081. 
1082. 
1082. 

ioa3. 

1083. 
1084. 
1085. 
1085. 
1086. 
1086. 
1087. 
1087. 
1088. 



Tan. 



800.000 

800.41 

800.83:^ 

801.250 

801.667 

802.083 

802.600 

802.917 

808.833 

803.750 



1088. 
1089. 
1090. 
1090. 
1091. 
1091. 
1092. 
1092, 
1093. 
1093.89,421.891 



850 
079 
306 
530 
.752 
.982 
.211 
440 



1094 
1095. 
1095 
1096. 
1096 
1097 
1097 
1098 
1098 
1099 



441422.113 
843 
672 
794 
016 
245 
475 
704 



56 422 
11 1422 
.67:423 
2i!4-23 
78 423 
.33 42:V 
.89 428 
44 424 



Arc. 



328.696 
328. 8T3 
329.051 
:«9.235 
329.418 
829.596 
:i29.773 
329.951 
380.129 
830.312 



167 
583 

.000 

.41 

.83 

.230 
667 
083 
600 
91 



810 
810 
810 
811 
811, 
812.08:i 



820.833 



Tan. 



3:« 
339 



106 
290 
473 
651 
828 
012 
195 
879 
562 
740 

917 
101 
.284 
462 
640 
828 
.006 
190 
878 
.551 



Arc. 



640.000 
640.833 
640.667 
641.000 
641.883 
641 667 
642.000 
642.388 
642.667 
643.000 

&48.883 
648.667 
644.000 
644. a33 
644.667 
645.000 
645.838 
645.667 
646.000 
646.333 

646.667 
647.000 
647.833 
647.667 
648.000 
648.833 
648.667 
649.000 
649.333 
649.667 

650.000 
650.883 
650.667 
651.000 
651.833 
651.667 
652.000 
652.333 
652.667 
653.000 

653.833 
658.667 
664.000 
654.338 
654.667 
655.000 
656.333 
655.667 
656.000 
656.883 

656.667 

657.000 

667 

657.667 

658.000 

668.338 

658.667 

659.000 

669.883 

660.667 



110 



TABLE XIV.— ACTUAL TANGENTS, ETC. 



6«» Carre. 7«» Carre. 8® Corve. 9* Carre. 10» Carve. 32«» 



Tan. 

mMi 

274. 100 
274.SI8 
274.401 
274.554 
274.702 
274.860 
274.998 
275.147 
275.299 

275.452 
275.606 
275.758 
275.906 
270.054 
276.207 
276.860 
276.508 
276.666 
276.809 

276.962 
277.110 
277 258 
277.411 
277.564 
277.712 
277.860 
278.018 
278.165 
278.814 

278.462 
278.615 
278.767 
278.915 
279.06i 
279.216 
279.860 
279.522 
279.675 
279.823 



53:^.383 
538.611 
538.889 
531.16' 
534.444 
534.722 
585.00U 
536.278 
535.556 
535.833 



279.971 
280.124 
280,277 
280.425 
280.573 545 
280.726 515 



Arc. 



234.854 
234.981 
235.108 
235.239 
285.370 
285.497 
235.624 
285.751 
286.878 
236.009 



236.529 
.666 
.787 
.918 
.045 
.172 
.808 



280.879 
281.032 
281.184 
281.883 



281 
281 



281. 
2ft2 



282.541 
282.694 
282.842 



Tan. 



Ill 
389 
667 
944 
222 
500 
778 
056 
383 
611 

889 

167 

444 

722 

000 2i7 

278 

566 

833 

111 



Arc. 



457.143 

457.381 

457.619 

457.857 

458.095 

458.333 

458.571 

458.810 206 

459.048 

459.286 



140 459. 
271459. 
402 460. 
460. 



238 720 
238.851 
238.982 
239.109 
2:i9.236 
239.867 
239.498 

239 629 
239.760 
289.887 



206. 

206. 

206. 

207. 

207. 

207. 

207. 
190207 
429 207 
667207. 



905 



94 
1481207.906 

in7 

131 



014 
145 
276 
408 
580 
661 
792 
923 
064 
181 

308 
489 
570 
697 

470 
9551470. 
086^70. 
217470, 
848470. 
475471. 



Tan. 



206.537 
205.648 
205.759 
2(».874 
206.988 
206.099 
206.210 
.821 
206.438 
206.64' 



400.000 

400.208 

400.41 

400.625 

400.833 

401. ( 

401.260 

401.458 

401.667 

401.875 



207.79 



Arc. 



088 

292 

500 

708 

91 

125 

333 

542 

760 

968 

167 
.875 
588 
792 
.tXX) 
208 
41 
.625 
838 
042 



Tan. 



182.187 
182.836 
182.936 
183.037 
183.189 
188 287 
183.836 
188.485 
188.534 
188.686 



855.556 

855.741 

866.926 

356.11 

356.296 

366.481 

856.667 

356.862 

a'>7.087 

357.222 



250186. 



859.074 



Arc. 



481 



363 
363 
363 
363 
364 
459 364. 
661364 
660 364. 



362.968 
.148 
.333 
.519 
.704 
889 
074 



864.815 
866.000 
366.186 
366.870 
365.666 
.741 
866.926 
866.111 
366.296 
366.481 



Tan. I Aiv. 



164.506 
164.594 
164.683 
164.775 
164.86^ 
164.956 
166.045 
166.134 
1()6.223 
166.814 



168.i 

168 

168 

168 

168 

168 



.406 
498 
690 
.679 
768 
859 
951 
040 
129 
221 

813 
402 
491 
582 
674 
163 
,852 
.944 
036 
124 

213 
805 
397 
486 
575 
667 
758 
850 
942 
031 

120 
212 
303 
392 
,481 
673 
665 
75' 
848 
937 



169.026 
169.118 
169.210 
169.299 
169.88^ 
169.479 
169.571 
169.668 
169.755 
169.844 



320 OiO 
320.16^ 
320.333 
320.500 
320.66: 
320.833 
821.000 
821.107 
321.883 
821.600 



328. 



.667 
.888 
1.000 
M« 
!.88] 
!.600 
1.667 
t.883 
(.000 
t.l67 

888 

500 
667 
883 
000 
167 
833 
500 
667 
833 

000 
167 
338 
600 
667 
883 
000 
16^ 
8» 
600 

1.667 
;.888 
000 
16^ 
88: 
500 
667 
833 
000 
167 



HI 



TABLE XIV.— ACTUAL TANGENTS, ETC. 



33< 



M. 



O 

1 
2 
3 
4 
5 
6 
•7 
8 
9 

10 
11 
12 
13 
14 
16 
10 
17 
18 
19 

30 
21 
22 
23 
24 
25 
20 
27 
28 
29 

30 
31 
32 
33 
34 
35 
30 
37 
38 
39 

40 
41 
42 
43 
44 
45 
4Ci 
47 
48 
49 

50 



1° Carve. 



Tun. 



1697.18 
1698.10 
1699.01 
1699.93 
1700.85 
1701.73 
03.62 
17aS.54 
1704.46 
1705.87 



3300.00 

asoi.r 

3303.33 
3305.00 
3306.67 
3308.33 
3:310.00 
3311.6: 
3:^13.83 
3315.00 



52 
53 
51 
55 
50 

57;r 
5K r 



1706 
1707 
1708 
708 
1709 
1710 
1711 
1712 
1713 
1714. 

1715 
1716 
1717 
1718. 
1718. 
1719. 
1720. 
1721. 
1722. 
1723. 



Ai-c. 



2° Carve. 



Tan. 



3316 
3318 
3320 
3321 
3323 
33-25 
8326, 
3328. 
3330. 
3*i31. 



3336 
3338 
3340 
a341 
3343 
:^45 

51 3318. 



1724.45 3350. 
1725. 



26 

1747. 
1728, 
1728, 
1729 
17:W 
1731. 
1732. 

1733. 
1731. 
1735. 
1736 
1737. 
1733. 
1739. 
1739. 
1740. 
1741. 



.34 3:^51 
.23!3:i53 



3:i55 



3356. 
3358. 

mm. 

3331. 

33'J3. 

62 3305. 



848.621 
849.079 
849.538 
849.996 
850.454 
850.899 
851.343 
851.801 
852.259 
852.718 



Ai*C. 



857.703 
.161 
858.620 
859.064 
859.508 
859.966 
860.424 
860.883 
861.341 
861.800 



3366 
:i368 
3370 
3371 
3373 



00 3375 
0113376 
89,3378 
78'3:W0, 
70i33Sl, 



•42.62I33S3. 
•43.5:i|3385 
•44.45 3:3SG 
'45.37 3-W8 
•46. 2S 3390 
•47.17.3301 
•48.06 3:393 
•48.98 3395 
•49.80,3396 
•50.81 3:398 



,67 866 
33 867 
00 867 
67 868 
33 868 
00 869 
67869, 
33 869. 
00 870. 
67 870. 

33 871. 
00 871. 
67,872. 
33 872. 
00 873. 
67 873. 
33 874 
00 874. 
67 874, 
33 875 



258 
,702 
146 
604 
063 
521 
980 
4:38 
896 
341 

7a5 
.243 
.701 
160 
618 

o: 

.5:35 
979 
423 

881 

340 
798 
25: 



1650.00 

1650.83 

1651.67 

1652.60 

1658.83 

1654.1 

1665.00 

1655.88 

1656.6: 

1657.50 



1658.1 
1659.; 
1660. < 
1660.1 
1661. ( 
1662. { 
1663.J 
1664.1 
1665.( 
1665. ( 

1666. 
1667. 



30 Carve. 



Tan. 



566.785 
566.090 
566.396 
566.702 
567.007 
567.303 
567.599 
567.905 
568.211 
568.516 



Arc. 



1670 
1670 
1671, 
1672, 
1673 
1674. 

1675, 
1675. 
1676. 
1677. 
1678. 
1679. 
1680. 
1680. 
1681. 
1682. 



67 571 
601572 
33572 

17572, 
00l578 



33574 
17 574 



574 
575, 
575 
575, 
576 
576. 
576. 
576. 

67 577. 

50 577. 



1684, 
1685. 
1685. 
1686. 
16S7. 
168S. 
1689. 
1690. 
1090. 

1691. 
1692. 
1693. 



.83 577 
.17 578 
,00 578 
.83 578 
67:579 
50,579 
a3 579 
17580 
00 580 
83 580 



118 
414 
720 
025 
3:31 
636 
9:32 
229 
534 

.840 
.145 
.451 
.74' 
.043 
.349 
.654 
,960 
,266 
571 

877 
173 
469 
775 
080 
386 
691 
997 
303 
699 



1100.00 
1100.66 
1101.11 
1101.67 
1102.22 
1102.78 
1103.83 
1108.89 
1104.44 
1105.00 



1105 
106 
1106 
1107 
1107. 
1108. 
1108. 
1109. 
1110. 
1110. 

nil. 

1111. 

112. 
1112. 
1113. 
1113. 

114. 
1116. 
1116. 
1116. 

1116 
1117. 
1117. 
1118. 
1118. 
1119. 
1120. 

iiao. 

121. 
1121. 

1123. 
1122 
1123. 
1123. 
1124. 
1125. 
1125. 
1126. 
1126. 
1127. 



4° Curve. 



Tan. 



424.377 
424.606 
424.836 
425.065 
425.294 
426.516 
425.738 
425.96: 
426.197 
426.426 



78 



426 
427 
427. 
427. 
427, 
428. 
428. 
428. 
428. 

428. 
429. 
429. 
429. 
429. 
130. 
4:30. 
4:30. 
430. 
430. 

431, 
431, 
431. 
431, 
432. 
432. 
432. 
482 
4:33. 
433. 



Arc. 



885. OOJ 
825.417 
825.833 
826.260 
826.667 
827.08:3 
827.500 
827.917 
828.333 
828.750 



15,1094 
173 1695 
617,1695 
0611696 
520 1697 
978 1698 
4371699 



67 680.932 1127. 
50 581.237 1128. 
3:3 581.543 1128. 
171581.840 1129. 
00 582.1.'U'll30. 
83 582.450 11:30. 
67 582.746 1131. 
60 583.0521131. 
;33 583.358 1132. 
17 583.663 1132 



,655 829 
877 829 
830 



5* Curve. 



Tan. 



389.640 
339.728 
339.906 
340.090 
340.273 
340.451 
340.629 
340.812 
340.995 
:341.179 



167 341 
583 341 



Arc. 



660.000 
660.333 
660.667 
661.001) 
661.3:33 
661.667 
662.000 
662.333 
2.667 
663.000 



328 

658 
.787 
.016 
.238 
.460 
.690 

.919 
,148 
377 
599 

,821 

a5i 

280 
509 
738 
96 

197 
419 
641 
870 
090 
329 
558 
787 
016 
238 



.460 
.090 
.910 
148 
37' 
607 
836 
a58 
280 
509 



435. 73S 
43.5.968 
436.197 
436.426 
4:36.6.55 
436.877 
437.099 
437 8 >9 
437.558 
437.787 



341 
341 
342 
342 
:342 
342 
342 
342 

343 
348 
343. 
34:3 
348 
344 
:344 
344 
314 
.344 

344, 
845 
846 
346, 
846. 
345 
:346, 
:346. 
34(5. 
340. 

346. 
346. 
:347. 
:347. 
347. 
:347. 
347. 
348. 
348. 
348. 

348. 
348. 
:348. 
349. 
349. 
:349. 
349. 
319. 
360. 
:350. 



.862 663.333 
..540 663.667 
718 664.000 
901 664.333 
084664.667 
.268 665.000 
451 665.333 
629J665.667 
806 666.000 
990 '666. 333 

173 666.667 

a57 667.000 

640'667.333 

718'6(i7.667 

.8951668.000 

079m.8:)3 

262 668.667 

669.000 

669.3:33 

669.667 



670.000 
670.338 
670.667 
6n.000 
671.383 
671.667 
672.000 
672.383 
672.667 
673.000 

673.333 
673.667 
674.000 
074.333 
674.667 
675.000 
675.333 
676.667 
676.000 
676.833 



676.667 
677.000 
677.333 
677.667 
078.000 
678.333 
678.667 
.--679.000 
0a5679.33:i 
269 679.667 
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TABLE XrV.— ACTUAL TANGENTS, ETC. 



6® Curve. 7° Curve. S** Curve. 9" Curve. lO^ Curve. 33 



Tan. 

283.143 
283.296 
283.449 
283.602 
283.750 
283.898 
284.051 
284.203 
284.356 



284 

284 
284 



509 
657 
805 
958 
285.111 
285.264 
285.417 
285.565 
285.713 
285.866 

286.019 
286.171 
286.324 
286.472 



Arc. 



550.000 
550.278 
550.556 
550.883 
551.111 
551.889 
551.667 
561.944 
552.222 
552?500 



».773 
286.9t>0 
287.079 
287.233 
287.385 



552, 
553. 
553. 
553. 
553. 
554. 
554. 
554. 
555. 
555. 

555. 
555. 
566. 
556. 
621 556. 



287. 
287 
287, 
287, 



.638 
686 
834 
987 
140 



288.445 
288.698 
288.751 



289.04' 

289.200 

289.353 

289.506 

289.659 

280.81 

289.964 

290.112 

290.260 .563 

290.413563 



290.566 
290.719 
290.872 
291.025 
291.178 
291.826 
291.474 
291.627 
291.780 
291.932 



563. 
564. 
664 
564. 
565. 
565. 
665. 
565. 
666. 
666. 



Tan. 



242.602 

242.733 

242.861 

242.995 

243.126 

243.253 

243.880 

243.611 

243.642(473.333 

243.773 



243 
244, 
244 
244 
244 
244 
244, 
244, 
244. 
245 

245 
245. 
245, 
245, 
245. 
245, 
245. 
246. 
246 
246. 

246, 
246. 
246 
246, 
247. 
247, 
247, 
247. 
247. 
247. 

247. 
247, 
248, 
248, 
248, 
248, 
248, 
248, 
248.f 
248.1 

249, 
249 
249 
249 
249 
249 
249 
250 
250 
250 



Arc. 



471.429 
4n.667 
471.905 
472.143 
472.881 
472.619 
472.85; 
473.095 



473.571 



Tan. 



212.81 

-212.432 

212.647 

212.661 

212.776 

212.887 

212.998 

213.113 

218.228 

218.842 



Arc. 



412.600 

412.708 

412.91 

413.125 

413.833 

413.542 

413.750 

418.958 

414.16' 

414.875 



'29 418. 
840,418. 
951]419. 



976 
091 
206 
320 
435 
550 
661 
772 
887 

001 
116 
231 
345 
460 
571 
682 
79' 
.912 
.026 



423 
423. 
423. 
423. 
424. 
424. 
424, 
424, 

113 



042 
250 
458 
667 
875 
088 
292 
t.500 
!.70e 

1.917 
1.126 
833 
542 
750 
958 
167 
375 
583 
792 



Tan. 



188.766 
188.868 
188.970 
189.072 
189.174 
189.272 
189.371 
189.478 
189.575 
189.677 



Arc. 



366.60: 
866.852 
367.08: 
.'J67.222 
367.407 
367.693 
367.778 
367.963 
368.148 



86 370. 
888 370, 
990,370. 



191.799 372. 
191.898 372. 
191.997 372. 
192.099 372. 
192.201 '372, 
192.303 373. 
192.405 373, 



192.506 
192.608 
192.707 



629 377 
731 137^ 



Tan. 



169.983 

170.024 

170.116 

170.208 

170.800 

170, 

170.478 

170.569 



Arc. |M. 

b 

1 

2 



330.000 
330.1671 
830.333 
330.500; 
330.667, 
330.833 
831.000 
331.167 



170.6C1J331.333| 
170.753|331.600 



L 845 331 
1.934 331 



A^Q' 



170 

170 

171 , 

171.1141332 

171 

171 

171 

171 

171 

171 



.298 
[.890 
1.479 
.668 
.659 



.751 .333 
,843 a33 
,935 



024 
113 
204 
296 

388 
480 
572 

663 
752 
841 

9;« 

02f) 

117 

208 

300 3:^ 

39-: 336 

481336 



10 

.8:«i 1 1 
.000 12 
.107 13 
.333, 14 
.500 15 
Mui 10 
.8;«i 17 
.O^X), 18 
.107 19 

a33 20 
500 21 

667i22 
833 23 
OOfl! 24 
167 25 



833 



000 30 
167 31 
aw 32 
500133 
067i34 
Sas 35 



667 40 
833 41 
000 42 
167 43 
333 44 
500 45 



667 
.833 
000 
10' 



388. 8:V) 50 
338.500 51 
a38.667 52 
3:«.833 53 
339 000' 54 
3:».167i 56 
a39.333 50 
339.500 57 
339.667 58 
339.833. 59 



TABLE XrV. — ACTUAL TANGENTS, ETC. 



34< 



O 

1 
2 
3 
4 
5 
6 
7 
8 
9 

10 
11 
12 
13 
14 
15 
16 
17 
18 
19 

20 
21 
22 
23 
24 
25 
26 
27 
28 
29 

30 
31 
32 
33 
34 
35 
36 
37 
38 
39 

40 
41 
42 
43 
44 
45 
46 
47 
48 
49 

60 
51 
52 
53 
54 
55 
56 
57 
58 
69 



1*> Curve. 



Tan. 



1 451. 73 
175:J.64 
1753.56 
1754.48 
1756.39 
1756.31 
1757.23 
1758.11 
1759.00 
1769.92 



1760, 
1761, 
1762, 
176:1 
1764, 
1765 
1766, 
1767, 
1768, 
1769. 

1769. 
1770. 
1771 
1772. 
17r3. 
1774. 
1775. 
1776. 
1777. 
1778. 

1779. 
1780. 
1780. 
1781. 
1782. 
1783. 
1784, 
1785. 
1786, 
1787, 

1788, 
1789, 
1790. 
1790. 
1791. 
1792. 
1793. 
1794. 
I7a5. 
1796. 

1797. 
1798. 
1799. 

1800. 
1801. 
1801. 
1802 
1803.81 



Arc. 

siooioo 

3401.67 
3403 33 
3405.00 
8406.67 
3408.33 
3410.00 
3411.6' 
3413.33 
3415.00 

8416 67 
8418.33 
3420.00 
3421.67 
3423. as 
3425.00 
3420.67 
3428.33 
3430.00 
3431.6' 



875.895 
876 35:^ 
876.812 
877.270 
877.729 
878.187 
878.645 
879.089 
879.534 
879.992 



880.450 1708.83 
1 

00 
83 
.6^ 
50 
83 
17 
00 



3433. 
3485. 
3436. 
3438. 
3440. 
8441. 
3448. 
3445. 
3446. 
3448. 

3450. 
3451. 
3453. 
3455. 
;i456. 
3458. 

um. 

3461. 
3403, 
3465. 

3466, 
3468, 
3470, 
:i471. 
3473. 
3475. 
3476. 
3478. 
3480, 
3481. 



1H04 
1805 



3483 
84«5, 
;M86 
3488, 
3490, 
3491 , 
349:1 
3495 
73|3496 
Gt;3498 



2° Carve. 



Tan. 



Arc. 



1700.00 
1700. 8:^ 
1701.6: 
1702.50 
1703.83 
1704.17 
1705.0?) 
1705.88 
1706.67 
1707 50 



583.969 
584.274 
584.5841 
584.886 
5a5.19l 
.585.49: 
585.802 
586.093 
586.895 
586.700 



894 



808. 

899. 

899. 

flOO. 

900. 

901. 
3:^ 901 
00|901 
67 902 
,:«l902 



1709. 
1710.( 
1710.1 
1711J 
1712.! 
1713.1 
1714. 
1715 ( 
1715.1 

1716. 
1717. 
1718. 
1719. 
1720. 
1720. 
1721. 
1722. 
1723. 
1724. 

1725. 
1725. 
1726. 
1727. 
1728. 
1729. 
1730. 
1730. 
1731. 
1732. 

1733. 
1734. 
ir35. 
17:i5. 
1736. 
ir37. 
1738. 
1739, 
1740. 
1740. 

1741 
1742. 
1743. 

10411744. 

562,1745. 

0201745. 

479,1740. 

93711747. 

:i96 1748. 

854 1749, 



3° Carre. 



Tan. 



006 
811 
617 
923 
228 
.534 

a39 

145 
451 

747 

.043 
348 
654 

960 
265 
57 

876 
182 
488 
793 



67 599. 
50 599. 
:i3 599, 



Ai*c. 



113:i:« 
li:«.89 
1184.44 
1135.00 
1135.56 
li:i6.11 
1136.67 
1137.22 
1137.78 
1138.33 



1138 
1139 
1140 
1140 
1141 
1141 
1142, 
1142, 
1143 
1148, 

1144 
1145. 
1145. 
1146. 
1146. 
1147. 
1147. 
1148, 
1148. 
149. 

1150. 
1150. 
1151. 

151. 
1152. 
11.52. 

153. 
115:j. 
1154. 
1155. 

1155 
1156. 
1156. 
157. 
1157, 
1158. 
11.58, 
1159, 
1160 
1160 

1161 
1161 
1162. 
1162. 
1163. 
1163. 
1164. 
1165. 
1165, 
1166, 



4<* Carve. 



Tan. 



4«.016 
4:}S.246 
4;i8.475 
438.704 
438.933 
439.162 
4:».39::' 
439.614 
4:^9. aSK 
440.065 



Arc. 



850.000 

aTO.417 

8.50. 8:« 

851.250 

851.667 

852.083 

852.500 

852.91 

858.8:^>3 

853.750 



,294 a54, 
.524 854 
.753 855 
982 855 

,2ii:a55. 

.440 856 
.670 856 
.899 857, 
,1-^8 857, 
,350,857, 

572 858 
801J858 
03t 859 
260 859 
489 860 
718 860, 
948,860, 
177 861 
406 861 
635 862, 

,865'862, 
.094 862, 
:i23 8(W 
552 863, 
781804, 
.011864 
240 865. 
462 865. 
684 865. 
913 866. 

143 866. 
372 867. 
601 867. 
a3<»8()7. 
059 86S. 
289 868. 
518 869. 
,747 869. 
,976 870. 
.206,870. 

,4a5'870. 
664 871, 
,89:^871. 
,123 872, 
3.52 872 
.581 872, 
.810 873 
.(«9 873 
.269 874 
.498 874 



.750 
.167 
583 
000 

41' 
833 
25<> 
667 

.oai 

500 
917 
3:« 

7-)0 

16: 

..58:^ 
000 
417 

a« 

250 



6«> Curve. 



Tan. 



850.462 
a50.636 
850.819 
351.002 
851.186 
851.869 
351.653 
351.730 
:i51.908 
352.091 



275 

.468 
642 
825 
006 
192 
875 
559 
74-i 
920 

097 
281 
464 
648 
881 
014 
198 
381 
565 
748 



Arc. 

680.000 
680 &33 
(i80.667 
681.000 
681.333 
681.667 
682.000 
682.333 
662 667 
688.000 



686 { 

685 

686 



667 
.000 



667 
000 



667 
000 



686.667 
687.000 
687.888 
687.667 
688.000 
688.838 
688.667 
689.000 
689. 3:« 
689.667 



a31 690.000 
115 690.883 
298 690.667 
482 691.000 
66.5 691. 8:« 
848 691.667 
032 692.000 
210692.8:« 
387 692.667 
571 693.000 

I 
7.54 693.338 
937 693.667 
121 694.000 
304 694.8:^i 
488 694.667 
671 695.000 
a54 095.. 333 
038 695.667 
22! 696.000 
405 696. 3:» 



697.000 
097. 8:« 
697.667 
698.000 
698.333 
698.667 
699 000 
699.333 
1.2:»|699.6«7 
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TABLE XrV.— ACTUAL TAKGBNT8, ETC. 



Curve. T* Curve. 8« Curve. 9» Curve. 10« Curve. S4' 



Tan. 



29:2.065 
290.288 
292.891 
29*^.544 
292.697 
292.860 
293.002 
293.160 
293.299 
293.451 

293.e04 
298.757 

298 910 
294.068 
294.216 
294.369 
294.521 
294.674 
294.827 
294.975 

295.128 
295.2T6 
296.429 
295.582 
295.785 
295 888 
296.040 
296.198 
296.846 
296.499 

296.662 
296.805 
296.958 
297.110 
297.263 
297.416 
297.669 
297.717 
207.865 
;.018 

298.171 
298.324 
2118.477 
298.630 
2«8.782 
i»98.935 

299 088 

299 241 
299.894 
299.54 

700 
299.852 

300 005 
800.158 
800.811 
800.464 
800 617 
800.770 
800.922 
801.075 



Arc. 



566 667 

666.944 

667.222 

567.600 

567.778 

566.1 

566.833 

568.611 

568.889 

669.167 



668 



,444 
722 
000 
278 
556 
833 
111 
8S9 
66^ 
944 

222 
500 

.778 
056 
833 

.611 
889 

.167 

.444 

.ra2 

000 
278 
566 
883 
111 



Tan. 



250.899 
250.680 
250.661 
250.792 
250.928 
251.054 
251.185 
251.812 
251.439 
251.570 



Arc. 



485.714 
486.952 
486 190 
486.429 
486.66: 
486.905 
487.148 
487.881 
487.619 
487.867 



251. 7011488. 

251 

251 

252. 



963 488 
094 488 
.225,489 
.856 480 
487j489 
618 489 
.750 490 
876 490 



492.«i7 



451 

582i498 

713,499 

844499 

975 499 

106^499 



Tan. 



219.141 

219.256 

219.870 

219.485 

219.600 

219.715 

219 

219.9401 

220.051 

220.166 



Arc. 



425.000 
425.206 
426.417 
425.625 
425.888 
426.042 
426.250 
426.45K 
1426.667 
426.875 



222 



635 
650 
765 
879 
994 

1.109 
223 

.338 
453 



5C7 431. 
682 431 . 
7971431, 
9111431 
.026 432 
141432 
255 432 
3671432, 
478432 
592 433 

707 438. 
822 433 
9361433 
,051483 
1601484 
280'434 
395 434, 
510 434, 
624 435 
739 435. 



524 225 
762 225 



1981436 
313 436 
4271436, 
542 436 
657 436 
771437 
886 437. 



Tan. 



194.883 
194.934 
195.086 
195.188 
196.240 
195.842 
195.444 
195.543 
195.642 
195.744 



Ajc. 



877.778 
877.968 
878.148 
878.888 
378.619 
378.704 
378.889 
379.074 
379.259 
879.444 



882 



383.338 
383.519 
388.704 



08 886 
810 386 



388, 



Tan. 



175.894 
175.486 
175 678 
175.670 
175.761 
175.868 
175.945 
176.081 
176. 1S8 
176.215 



840.000 
840.167 
840.833 
840.500 
810.667 
840 833 
341.000 
341.167 
341.833 
841.500 

841. ( 
341. i 
842.( 
842.] 

342. J 
342.! 
34i.( 
842.1 
S48.( 
848.] 

848.1 
348.1 

343. ( 
348.1 
844 .< 
844.1 
844. J 
344.1 
344.1 
344.1 

345( 
345.] 

345. J 
345.! 
345. ( 
845.1 

346. ( 
346.] 
346. J 
346.1 

346. ( 

346. i 
347. ( 
347.: 

347. J 
347.! 
847. ( 
347.1 

348. ( 
848.: 



967,848.3 
058 848 I 
150 348.( 
242 348.1 
334 349.( 
425 349 : 
517 349.! 
609 349 ! 
701 349. ( 
793 349.1 
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TABLB XIV.— ACTUAL TANGENTS, ETC. 



35° 1° Carre. 2° Carve. 3<> Carve. 4° Carve. 5<* Carve. 



M. 



Tan. 



1806.66 

1807.48 
1808.8D 
1809.31 
1810.23 
1811.14 
1812.06 
181-.».98 
1813.89 
1814.81 



3500.00 
3501 .67 
3506.38 
3505.00 
3506.67 
3506.38 
3510.00 
:i511.67 
3.113 33 
3515.00 



1816. 
1816. 
1817. 
1818. 
1819. 
1820. 
1821. 
1822. 
182:i 
1823, 

1821. 
1825. 
1820 
1827. 
1828, 
1829, 

laso, 

1S31, 
1832, 
1833, 

1834 
ia31 
1835 
1836 
1837, 
1838. 
1839. 
1840, 
1841, 
1842, 

1843. 
1844. 
1845, 
1846. 
1846. 
1847, 
1848, 
1849 
1850, 
1851, 

ia53. 
1854. 
1855. 

ia->6. 

ia57. 
1S.58, 
18.58 
ia59 
1860 



Arc. 



903.812 
9a3.771 
904.229 
904.688 
905.146 
906.604 
906.068 
906.621 
906.980 
907.488 



a>16. 
ail8 

ajao. 

3521. 
:«23. 
a525 
3.-)26. 
:i528. 
a-)30 
3531. 

3533 
3535. 
35:W 
:i688, 
:i540, 
;»41, 
3.543 
3545, 
;i546 
3548 

3550 
85.51, 
35.53 
35.55 
15.56, 
35.58, 
8560 
3561 
3568 
3565 

8566 
3568 
3670 
8571 
3573 
3.575, 
:«76 
3578, 
3580 
3581 

3.588 
3.5a5. 
:i586. 
3.588. 
:i-)90, 
:i591 , 
:i593 
8.595 
.3596 
3598 



Tan. 



896 
.856 
818 
.271 
730 
.188 
.647 
106 
.568 
022 

480 
939 
397 
855 
,314 
,772 
231 
689 
,147 
,606 

,064 
.522 
,981 



33 

00 
0' 

38 
00 
67 
33 
00 
67 
.33 

00 929, 
671929, 
33] 9:30 



Arc. 



1750.00 

17.50.83 

1761.67 

1752.5i) 

1758.88 

17.54.17 

1755.00 

17.55.83 

1756.6 

1757.60 



602 248 
602.564 
602.859 
603.165 
603.471 
603.776 
604.062 
604.388 
604.693 
604.999 



1758. 
1759. 
1760. 
1760. 
1761. 
1762. 
1763, 
1764. 
1765. 
1765. 



1767 

1768 

1 

1770. 

1770 

1771 

1772 

1773 

1774 

1776. 
1775, 
1776. 
1777. 
1778. 
1779. 
1780. 
1780. 
1781. 
1782. 

1788. 
1784. 
1785. 
1785, 
1786, 
1787 
1788 
1789, 
1790, 
1790. 

1701. 
1792, 
1793. 
1794 
1795 
1795, 
1796 
1797 
1798, 
1799 



Tan. 



304 
61U 
916 
.221 
527 
.a32 
138 
444 
749 
.055 



Arc. 



1166.67 
1167.22 
1167.78 
1168.33 
1168.89 
1169 44 
1170.00 
1170.. 56 
1171.11 
1171.67 



4.51.727 
4.51.956 
4.53.186 
452 415 
452.644 
452.873 
458.103 
4.53.332 
4.58.561 
453.790 



00'()18 
ai|619 
67619 
.50619 
33;G20 
17i620 



945 

250 
.565 
881 
186 

492 
797 
10:3 
409 
714 
020 
326 
6H1 
.93? 
.242 

548 

avj 

1.59 
474 
79f) 
095 
401 
706 
012 
318 

116 



1172. 
1172 
1173, 
1173. 
1174. 
1175, 
1175. 
1176. 
1176 
1177, 

1177, 
1178, 
1178, 
1179, 
1180, 
1180. 
1181, 
1181, 
1182. 
1182, 

1183, 
1183, 
1184. 
1185. 
1185 
1186. 
1186 
1187. 
1187. 
1188. 

1188. 
1189. 
1190. 
1190. 
1191. 
1191, 
1192, 
1192, 
1193, 
1193. 

1194, 
1195, 
lia5. 
1196 
1196 
1197 
1197, 
1198. 
1198 
1199 



Tan. 



019 
249 

.478 
.707 
9:36 
166 
.395 
624 
.853 



Arc 



875.000 

875.417 

875.888 

876.250' 

876.667 

877.083 

877.600 

877.91 

878.833 

878.750 



Tan. 



861.422 
861.005 
364.789 
361.972 
362.156 
362.839 
362.628 
862.706 
362.889 
868.073 



500:364 
083 882.917 864 



44 
00 
56 4.59. 

459. 

459. 

460. 

460. 

460. 



781462. 

.33 462. 

462. 

44 463. 
00 ; 463. 
56'463. 
11 463. 
67 464. 
22 464. 
78464. 
3:3 404 
89 465. 
44 465, 



888 866 
750:365, 
167 865, 
583 365. 
,0001365. 
4171:366. 
83:3 366. 
,250i;3U6. 
667306. 
083 366. 



887.600366. 
887.917 367. 
888.833:367. 
888.7501367, 
889.167 307, 
889.683,;367. 
890.000 368. 
890.417 368. 
890.833 :368. 
891.250 868. 



891.667 868.770 
892.083:368.953 
892.600;:369.13'; 
892.917 369.320 
803.388 369.503 
1.750,369.687 
894.167|;369.870 
894.583':370.054 
895.000.370.237 
895.417,370.420 



895. 

896. 

806. 

W. 
134 897 
.363897. 
.593:808. 
822 898. 
051 899. 
2801899. 



833 .370 
2.50 870 
667 370 
0a3 371 
500 371 
917 371 
333 371 
7.50 .371 
167 372 
583 372, 



604 
.787 
971 
.160 
.349 
..5:32 
.716 
.809 
082 



00.000 
700.833 
700.667 
701.000 
701.338 
701.667 
702.000 
702.83:3 
702.667 
708.000 

708 388 
708 667 
704.000 
704.383 
704.667 
705.000 
705.833 
705.667 
706.000 
706.333 

706.667 
707.000 
707.833 
707.667 
08.000 
08.338 
08.667 
709.000 
09.833 
09.667 

710.000 
710.833 
710.667 
711.000 
711.333 
711.667 
712.000 
712.833 
712.667 
713.000 

713.833 

713. < 

714.( 

714.; 

714.1 

715.( 

715. J 

715. ( 

716.< 

716.; 

716 607 

717.000 

717.333 

17.667 

18.000 

718..333 

18.667 

19.000 

19.3:ii 

266719.667 



TABLE XIV. — ACTUAL TANGENTS, ETC. 



Tftu. 



301 
301 
301 

301 
30L 
301 
8u- 
80J 
80J 






7* Curve. 



TaD. 



3oe. 

90-2 

30:i 
80;. 

30:i. 
80:V 

80^^ 

son 

30L 

30 i. 
304. 

Dl. 
304 
301 
80 
3C 
3C 

80. ■. 
305. 

305 
8C.> 

30<i. 
3Ci>. 
304 ; 
80'- 

801.. 

3o: 

8C7. 

807. 

807. 

807 

307 

8C7 

8C 

8C 

SC.N 

80^ 

80^. 

8Cjs 
80:^ 
80'J 

SOU. 
8f'l^ 
80':^ 
80!^ 

80:- 

3M 
810 



0hI|5H8. 
5.W3 68S. 



120 



3-i5j ass 

73Sa6«. 
OiJ0 2fi9. 
i*TK '^». 

It] ii^. 
3e&ariti 

944 :jr»!J 

TTrt 'iOO. 
05tt i!<jO. 

eii/ieo. 



IBTiaGO 
4441261 

raasoi 
ooo^ei 

.^jott'SOI 
lll'^l 



547 50S. 

\U] I'm. 
o?Jiri03. 
m^50» 



«° Curre^ 



Tail. I Are. 



-NT 



mam. 
laoi.'ios 

.SSiJloOS. 

,77:: r><.itj, 
.037 ■'joa 



381 
619 
W7 

5T1 

■JKti iiS, 

;G2 238. 

ocio[ae« 

47rr -^I's 
7H :^> 



fllH'4S7 
11.'i,4;i7 

3jrj 4.>i 

!^74 4:iS 

eofl 43X. 
91ft4:lSK 
0^49ti. 

r 
i4i!f ^ai) 

.L>6-> 4>i;K 

Airi nil 

7;J!,4](I 
830 440 

,D.'r1>,41]. 

,ltiO!4Jl. 



9* Carve. tO=^ Curve. 35*» 



Tan, Arp, 



i^7|, 

.'I4tl 

.04.% 
,747 



Tnii. 



Arc, 






U74imi.i^tl 
+44ll'^T.Hi!t:i'iil 'rfni 

WKi' 1^1 .4:^1. :Lr]T iJi>f 
Ik". rsT .vj7,;rii. ]«: 
r{7r» 1^1 .Pi^^^ini.iiT-i 



583^] 
7?^i JiM 

Ol h ^ ■ ill Inl 

4 lll;'i^* 
04i iM » ■; 



»44|362 



405 .'ItfJ 

r.7!^ W«a 
731 



3^ jm. 






5(X)i36:2. 

.77i)'J+JL^ 
enlaoa. 

.107 SM3. 

,00(t353. 

rjTrfi ao4 
iii'Sft-i. 

607;,^^. 

,S«4!J«4. 

500;Se4, 

awacTj 

.611 2tr,. 

.167 aKi. 

.441 36!V 



H3 

ii07.3H1 
.WT.(J1S 

.■.■Gw.oci; 



tJM '441 

inti 441 
T,-2\ U-: 

I'riM ^ I- 

7.VL \\2 
S^kS 44-J 
fi«3 44'J 
U5rr|443 
2V2\A^\ 
3;i7|443 



cc7iat':j 



Saf|.44l'H3 

:;iEj.i>f>t; 4 1 J 

■ii&.iVil 144 

■3-!ri.:Hrj44i 

t;i:] v-j'i.r)]'! U4 
[i^ti.k;'jii4j.v 



50S 8IUl:i;^0.^JJ^^ H 

5[iO,04S'ti3t1.3f]M 4J:. 
.V19.3HtJ;^0.4Wl 44.> 



4HT 3(m..'ijj:*ii!). 
filS.'-ii"H9.7(VJ't;r-itt. 
741^^Jhl..^Xll^•J:';l^. 

011]:iI0.4T<l'^:;] 
I4^aii 714^11. 

4(uk)U.i!Joe:n 

5SolMl,4i.U'i3l 
0UOj511.<;(>7.Ji^l. 

7S^"j11 fli».i-i^Ml. 
t|:2>i|rflii,l43Sai. 

0:^*1 ;6ia,.>l L^t 

lSi.i|Ji]:^,Cllr^:^j. 
3aO,yl]i;.R.=»7^'r:l-.' 
4iSllsr-l i\ii:> -rri 

V23'513,G7] i'ii 
8r>t,M3,Sin:iLU> 
9^'&]4 04« ii;i3. 



r,n5 44.n. 

7li> I4'>. 
i<:!;i 44il 

|(i',J4hi. 

'2^^ 117. 
iVM 447. 

rjKMiT 

037 417. 

! 
712 .M7. 
Ki7 44H. 

JilH»4Js 
:,'lls J4^ 
Mv:l ]l' 

r..'.-.^ J 1.1 
1^(17 ]V.t 
781 44'.i. 



■J<^4 
Jii4 

:.s:!'..Ni} 
*i'iui :.'H4 
41: ;.M4 

or^l-.tiv 

4;"i^';.^"l."i 
<;in ■JH.', 
.s; '! ijii.'. 

.7UH|:Ji.l5 



jvi ;iui 

r.rr.t :;^i! 

7ti7r-d1:hi 

flTo'flW 
o72'ril*3 

iTi ;^w 
^7J-; ■^i>;^ 
a7.s:^'jn 

."hV^ -1113 
i'.ii .iiH 



74iliHr 
in )s] 



41*: JH;i. 



ii7w X-'i 






3 In 






ft<h^;iH2 

■.i:M\ IM;1 



■ill 1^:^ 
(»iiii,l^:i 



■,''i ■ ■.■'[ 
>;-:;■■ ;:ir 

ii4ti ri54 

I 

t:{ii r.rj 
iJr. ■■•--Ct 



;{ 
4 

INK! 1^ 

1[)7 11> 

I 
:J3^ 20 

..''riHI, ^1 

f.ri7l 'i'^ 
>;ir-: 2:{ 

iiihk "44 

.I'm in 

:i ..; 'i(» 



.vui :sLG.H;|^|JM.^^|^ 


;lVj 


iHi- iLlJri.'OiillsriSiJ 


irnFj 


ill? :iio.7n!M1 -iSA 


:ir4l 


.^]\l U!':, 1r,'fMlS4 ^V> 


:i,^rfj 


'J}l^i'J^.^n 


1S.4 4^1 


'^5(1 


iM\'i\m\ at*fj 


isi.m;l; 


^t'^-fl. 


.11N3f(fi.1>i1 


;sj.(i:.4 


-i^^j 


■j^jii -vx^.u-u 


i^l 71^1 


:1.-j7 


a-J-J -i!iil ^.'"J:i 


i^i 1--:^; 


''Srj7 


(■ji .'M-; m; 


]^j.!rJLl 


:iri7 


■■.■.f, :i'j; ;;;;:,^ i><'*.[f:\ 


:.ri7 


I.-- :i',i7 41.17 |1^:j.M;^ 


-^'7 


;;ju :5U7 Wi;^ IK'' -.^-'i 


; ffj^ 


,^':i^■:^j^7.77^ iv, 'j:-., 


r.;-i 


.U34-.-ilP7.t^i;;i I'^.i.^^- 


!;.'iS 


.Ol-i!}:!!:!^ 1 \>- l^.^i r-M 


:.'.^ 


.i,^S3ii?*.,a.|:: i-:j • ; 


; ;."i>^ 


■.'(iK-Jij'- TiT-.r I-" '.■.■: 


:i,> 


:i\:. :'.!!> :iii 


l-.^P ",.r- 


;',".■-■ 



.:am 



10 
41 
4» 
43 

:■-, H-l 44 
;.iR> 46 
i-.m; 46 
Ki-i 47 

■■ 4>J 

h,. 49 



ii J 7 ; H 10. 0;-i!'r :!l :W I I >■ I ^.^1 i->' ■■ '-^ : ■■ ;: i r.o 

i^ri'-.Ni(3.i,^S3ii?*.,a-i:: i-:* ■ ; :;■"■>- ;" ni 

iHM-JiiM.'.'liK-tiJ'- TiT-.r !-■■ I.'.-: :i-.> i.'N rj;« 

r^. 1 'J ,'4 1« » .31'. : '.! i:- : 1 1 1 I -.'■p ", .■ r- ; '. '•-■ '-<-'. r^'i 

7:i'i ;^iir».4:.i: ■'>•'■-' >■—■•■ \ ■:,.■-■<■' ■•■•'* '"^- :'"»4 

ir.^ '.'Ji^; '.■■.-.' :' .'I .1-, I 1-.- "II .. ■' !':■. r^s 

J,- ^M,: ...: ..■! -.■1 1-;-; :>./: :;;... ::■ r.Q 

:;-■. -M.; ■ ■■ ■■ ' ." !-; i:- -"■■! ■' ' ^7 

t,^:-- -^'H: --^o.^ ^..l: i^^'I.-m :;.^i.i^'.; ^.S 
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TABLB XIV. — ACTUAL TANGENTS, ETC. 



86« 


1° Carre. 


«• Curve. 


8® Cnrve. 


4® Curve. 


5« Curve. 


M. 


Tan. 


Arc. 


Tan. 


Arc. 


Tan. 


Arc. 


Tan. 1 Arc. 


Tan. 


Arc. 


O 


1861.68 


8600.00 


9:30.878 


1800.00 


620.628 


1200.00 


465.61o'900.000 


872 449 


720.000 


1 


1862.59 


8601.67 


931.381 


1800.88 


620.929 


1200.66 


465 739 900.417 


872.688 


720.883 


2 


1868.51 


8608.8:3 


981.790 


1801.67 


621.234 


1201.11 


465.968,900.888 


872.816 


720.667 


8 


1864.48 


8605.00 


932.248 


1802.50 


621.640 


1201.67 


466.1971901.250 


878.000 


721.000 


4 


1865.84 


8606.67 


932.707 


1808.a3 


621.846 


1202.22 


466.427,901 667 


378.183 


rai.833 


5 


1866.26 


8608.83 


988.165 


1804.17 


622 1.51 


1202.78 


466.656;902.083 


378.866 


721.667 


6 


1867.18 


8610.00 


938.628 


1805.00 


622.457 


1203.88 


466.8a5 


902.500 


378 650 


722.000 


7 


1868.12 


8611.67 


934.096 


1805.88 


622.7re 


1203.89 


467.121 


90-2.917 


:373.739 


722.388 


8 


1869.07 


8618.33 


934.669 


1806.67 


628.087 


1-204.44 


467.358 


903.838 


378.928 


722.667 


9 


1869.99 


8615.00 


985.027 


1807.60 


628.893 


1206.00 


467.687 


908.760 


874.111 


728.000 


10 


1870.90 


8816.67 


986.486 


1806.88 


628.698 


1206.66 


467.816 


904.167 


874.295 


728.888 


11 


1871.82 


8618.88 


936.944 


1809.17 


624.004 


1206.11 


468.045 


904.688 


874.478 


723.607 


12 


1872.74 


8620.00 


936.402 


1810.00 


624.810 


1206.67 


468.275 


906.000 


374 662 


724.000 


13 


1873.66 


8621.67 


936.861 


1810.88 


624.615 


1207.22 


468.504 


905.417 


374.845 


724.838 


14 


1874.57 


8628.88 


987.819 


1811.67 


624.921 


1207.78 


468.783 


906.833 


375.028 


724.667 


16 


1875 49 


3625.00 


987.778 


1812.50 


625.226 


1208.33 


468.962 


906.250 


875.212 


725 000 


16 


1876.40 


3626.67 


938.286 


1818.88 


626.682 


1208.89 


469 192 


906.667 


375.895 


725.838 


17 


1877.85 


3628.88 


988.709 


1814.17 


625.847 


1209.44 


469.428 


907.088 


:375.584 


725.667 


18 


1878.29 


8680.00 


939.181 


1815.00 


626.162 


1210.00 


469.664 


907.500 


875.774 


726.000 


19 


1879.21 


8631.67 


939.640 


1815.88 


626.468 


1210.66 


469.894 


907.917 


875.99? 


726.888 


20 


1880.18 


8683.88 


940.098 


1816.67 


626.774 


1211.11 


470.128 


906.888 


876.140 


726.667 


21 


1881.04 


86a5.00 


940.567 


1817.60 


627.079 


1211.67 


470.852 


908.750 


876.824 


727.000 


88 


1881.96 


8686 67 


941.015 


1818.83 


627.885 


1212.22 


470.581 


909.167 


376.607 


727.888 


83 


1882.88 


3688.83 


941.478 


1819.17 


627.690 


1212.78 


470 811 


909 588 


376.691 


727.667 


84 


1883.79 


8640.00 


941.982 


18;20.00 


627.996 


1213.88 


471.040 


910.000 


376.874 


728.000 


85 


1884.74 


3641.67 


942.404 


1820.88 


628.811 


1213.89 


471.276 


910.417 


377.068 


728.883 


86 


1885.69 


3643.38 


942.877 


1821.67 


6-28.626 


1214.44 


471.513 


910. a38 


:377.252 


728.667 


87 


1886 60 


3645.00 


943.886 


1822.60 


628.932 


1215.00 


471 .742 


911.250 


:377.486 


729.000 


88 


1887.6-4 


3646.67 


943.794 


1823.33 


629.288 


1215.56 


471.971 


011.667 


377.619 


729.888 


89 


1888.44 


3648.83 


944.252 


1824.17 


629.543 


1216.11 


472.200 


912.068 


377.802 


729.667 


80 


1889.85 


3650.00 


944.711 


1826.00 


629.849 


1216.67 


472.480 


912.600 


877.986 


730.000 


31 


1890.27 


8651.67 


945.169 


1825.88 


630.154 


1217.22 


472.659 


912.917 


378.169 


730.833 


38 


1891.19 


3658.33 


945.627 


1826.67 


630.460 


1217.78 


472.888 


918.838 


378 853 


730.667 


83 


1892.13 


3655.00 


946.100 


1827.60 


630.775 


1218.83 


473.124 


918.750 


:378.642 


781.000 


34 


1893.08 


:J656.67 


946.673 


1828.88 


631.090 


1218.89 


478.861 


914.167 


378.731 


781.333 


35 


1893.99 


3658.88 


947.081 


I8<».17 


581.396 


1219.44 


473.590 


914.583 


378.914 


731.667 


36 


1894.91 


8660.00 


947.490 


1830.00 


681.702 


1220.00 


473.819 


915.000 


379.096 


782 000 


87 


1895.83 


3661.67 


947.948 


18:30.83 


632.007 


1220.56 


474.048 


915.417 


379.261 


732.838 


38 


1896.74 


3663.83 


948.406 


1881.67 632.313 


1221.11 


474.278 


915.833 


879.465 


782.667 


39 


1897.66 


.3665.00 


948.865 


1882.50 682.618 


1221.67 


474.507 


916.250 


:379.648 


788.000 


40 


1898.68 


3666.67 


949.828 


1833.88 


632.924 


1222.22 


474.786 


916.667 


•379.881 


788.383 


41 


1899.52 


3668.83 


949.796 


183417 


633.239 


1222.78 


474.973 


917.083 


380.020 


788.667 


48 


1900.47 


3670.00 


950.269 


ia35.00 


633.554 


1228.88 


475.209 


917.500 


380.210 


784.000 


43 


1901.88 


3671.67 


950.727 


1885.88 


ft33.860 


1223.89 


475.488 


917.917 


380.398 


734.833 


44 


1902.30 


:ittY3.33 


951.185 


1836 67 


634.166 


1224.44 


475.667 


918.833 


380.576 


734.667 


45 


1903.22 


3676.00 


951.644 


ia37.50 


634.471 


1225.00 


475 .«97 


918.750 


380.760 


735.000 


46 


1904.13 


3676.67 


952.102 


ia38.88 


634.777 


1225.56 


476.126 


919.167 


380.948 


785.888 


47 


1906.08 


3678.8:3 


952.575 


1839.17 


6.35.092 


1226.11 


476.362 


919.583 


381.132 


785.667 


48 


1906.03 


3680.00 


9.53.048 


1840.00 


6:35.407 


1226.67 


476.599 


920.000 


:381.822 


786.000 


49 


1906.94 


3681.67 


958.506 


1840.88 


635.718 


1227.22 


476.828 


920.417 


381.605 


786.888 


50 


1907.86 


3688.88 


958.964 


1841.67 


686.018 


1227.78 


477.057 


020.888 


381.688 


736.667 


51 


1908.78 


8685.00 


954.423 


1842.. 50 


686.324 


1228.83 


477.286 


921.250 


:381.872 


787.000 


68 


1909.69 


3686.67 


954.881 


1848.83 


686.630 


1228.89 


477.516 


921.667 


382.066 


787.333 


63 


1910.64 


•3688.. S3 


955.354 


1844.17 


636.945 


1229.44 


477.7.52 


922.088 


:382.244 


787 667 


54 


I911.5S 


3690.00 


955.827 


1845.00 


637.260 


1230.00 


477.988 


922.500 


.382.483l738.000 


66 


1912.50 


:3691.6Tft.'>6.285 


1845.83 


637.566 


1230.56 


478.218 


922.91' 


:382. 617.738. 338 


66 


1913.4-2 


3693 3:3 956.748 


1846.67 


637.871 


1281.11 


478.447 


9-23.88:3 


•382.800 7:38.667 


67 


ini4.:« 


:]G95. 00 0.57.202 


1847.. 50 


638.177 


1231.67 


478.676 923.7.50 


:382. 984 1739. 0(0 


68 


1915.2.') 


:3fi96. 67,957.660 


1848.33 


6:38.48*2 


1232.22 


478.905 924.167 


383.167 739.3:33 


50 


1916.201.3698.331958.133 


1849. 171638.798 


1232.78 


479.1421924. 583 


383.356'739.667 
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TABLE Xrv. — ACTUAL TANGENTS, ETC. 



6<» Curve. 7*» Curve. 8° Curve. 9® Curve. 10« Curve. 86<» 



Tan. I Arc. 



810.419 
810.572 
810.784 
310.877 
81}. 080 
811. 18:^ 
811.886 
811.494 
811.651 
811.804 

811.957 
813.110 
918.S68 
813.415 
813.508 
813.731 
813.874 
818.083 
818.189 
818.U3 

818.495 
818.648 
813.801 
818.954 
814.106 
814.264 
314.422 
814.575 
814.'W7 
814.8S0 

815.083 
815.186 
815.889 
815.497 
815.654 
815.807 
315.960 
816.118 
816.266 
816.418 

816.5n 
816.7S9 
816.887 
817.009 
817.193 
817.846 
817.496 
817.666 
817.813 
817.966 



600.000 

600.2T8 

600.556 

600.838 

601.111 

601.889 

601.667 

601. 

603.832 

603.600 



266.11ti 
266.247 
206.378 
266.509 
266.640 
266.771 
266.902 
267.087 
267.172 
267.804 



778 3W. 
066 207 



611 



267.828 



889 267. 
167 
444 

722 268. 
000 268 
,878 



111 



818.119 

818.378 

818.425 

818.682 

818.740 

818.808 615 

819.046615 

8I9.1»9;6I5 

319.851|616 

819.509 616 



Tail. 



379 
894 

609 
,634 
788 
857 
975 
268.623 518.810 286.089 



26S 



269. 



269 



889 270. 



270 
270 
270 
270. 
270. 

2n. 

271. 

271. 

271. 

271 

271. 
332 271 
600 272. 



I.7r 



Alt;. 



514.286 
514.524 
514.762 
515.000 
515.888 
515.476 
516.714 
515.952 
516.190 
516.439 



282.896 
233.011 
233.125 
238.240 
288.855 
288.470 
333.584 
288.702 
233.821 
388.935 



667384 



521.190 



429 
667 
905 
148 
881 
619 
857 
095 
523.383 
523.571 

L810 
t.048 



979 636 
114526 
250 527 
3S11527 
512 527 
643 527 
774 5« 
909 528 



Tan. 



450.000 
450.208 
450.417 
450.635 
460.833 
451.042 
451.360 
451.458 
451.667 
451.876 



060 453. 
165 453. 



234.1 



285.804 
.819 
285.434 
235.548 
285.663 
;J85.781 
285.899 
236.014 
236.129 
236.343 



288.678 
288.788 
288.9(18 
239.021 
239.139 
289.2.54 
239.369 
339.483 
339.598 
16 



Arc. 



Tan. 



207.062 
207.164 
207.366 
207.368 
207.470 
207.572 
207.673 
207.779 
207.884 
207.986 



068806. 

883306. 



543 

760 206. 



958 



309.012 408.619 



309. 

209 

309. 

209. 
000809 
208 



792 



400.000 
400.185 
400.870 
400.556 
400.741 
400.926 
401.111 
401.396 
401.481 
401.667 



068 401. 
190 403, 



500 
708 
917 
125 

888 
542 
750 
958 
167 
875 
583 
792 
000 
308 

41 
625 

8as 

042 

2.')0 

458212 

r,67212 

87.5212 

C83218 

2921213 



Arc. 



405.656 

405.741 

405.926 

406.11 

406.296 

400.481 

406.667 

406.852 

407.03: 

407.222 



Tau. Arc. 



186.403 
186.495 
186.587 
186.679 
186.770 
186.862 
186.954 
187.049 
187.143 
187.286 



360.000 
360.161 
360.3:« 
360.500 
360.661 
360.833 
361.000 
361.167 
361.388 
361.500 



189.174 
189.266 
189.358 
189.452 
189.547 
189.639 
189.731 
189.822 
189.914 
190.006 



365.500 



000 
167 
883 
500 

667 
833 
000 
16' 
333 
600 
661 
83J 
(.000 
1.167 



868.333 
368.500 
368.667 
868 8a3 
369.000 
369.167 
369.a33 
369.500 
369.667 
869.833 
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TABLE XrV. — ACTUAL TANGENTS, ETC. 



sr 



1 
a 

4 
5 

■J 
8 

Ift 
11 

rs 

14 
15 
ICf 

ir 

18 
19 

80 
21 

2J; 
24 
25 
20 
27 
2H 
2tP 

30 
3] 
3g 
33 
34 
35 
30 
37 
38 
3U 

40 
41 

4» 
48 
44 

4r^ 

40 
47 
48 
49 

50 
51 

5J* 
5.^ 

5^ 

5r- 

5<1 
57 
58 
5t' 



1* Curve. 



T£nt I Are. 



3^ Cnrre. 



Tttn, I Arc. 



r.M7 II 



rrrni.nii 



;if>s.iniii 
ki4Mj ]%i 



B" Carre. 



Tjm, I Arc. 



iner. 

11135 

|■^;■-■, 
hi- ill 

IIMI, 

nn-i. 

I!M3 

I^J4. 



,aT37ie 

,31 .^TJK 

.01 3725, 

.65H733. 

^ lu H73H. 

;^ ;-i;4i>. 






.It 

;i7-j;^ 

3TIEJ 
67iH 



iip^i ^^■i|^i■T.-•;^;:^:{ 
l!M7.74KiT5rj.mj 

i!Chi rhilrriKKfiii 



Ki:^r 



nm 

I '.HVfi , 

]t)7H 
11171 
ll>Tl 



37tai, 

;JT7i>. 
.1771 

:^77:i, 
■|fn^77rj, 
■-;^;:^77(1. 

3JS1. 



3T8H.aa 

37ftrijjij 
.178*5. «r 

'l7tM>.in 
H7i*M57 



CH-[) 









fl3l*.4lH 

(311*^71 
[1*1 577 



1?-.'U fill 
1850 M 
m'i] &7 

lWfi3'.^ 
1KM.17 

IKVj.OO,! 

K-i57.5Cl 

lf=l5*<.3S 
IhtVJ.i 

1 ^*\} . IJ' 

5Sti3,*3 
l-.tli^j-Oii 

1^6.67 

IRlT.fjC 
lWJfi.33 
1SUSJ.17 

i«7t>,i>!:i 

I.S711.K.1 

rN7^ fH 

ISTS.Sa 
lh71.1 

|S7ri.CK) 
is:5,w;^ 

1K77,^> 
1H7H,33 
1h7;M' 

J'^.-Hi.S 



]if^.07 
1^'i7 

13;17.7^ 



5<j;j 1:2^9 
81S 15240. 

l.Ji]1^40. 

T.% liill . 

04T|r-l4?. 

^^lli^s. 

07 k !^4;i 

i:i4a. 



tJJfi.5U7 

ir|ij.:i]s 
Sij.n%!l 
(ii.^--^lJ 
t7 1:M 

17. 41 511 
l7,Ttir- 

GJ« 377 

\m.m 



1H?44. 
mHTi, 

IK.H7. 

lK9lh 



ElHl.Hl-J IHm.fl7|e5i.mi 

LJW'J 7:.7 1K!H ;i^i 



^^^:) 1171 l.^iio <mi ii.Vi.i^L'n 
ir.^l.Hfi ^^a^.K:l^-.^t',.l4] 
1 7 a-; m . : s;tiFH i . o i : > i njhi . +57 i \m A'r, 

ilK. 'JTil :> , 1 10' UK-^ . I >7W 1 S! C . r>l l li'-.fi . 

f H>| 17y+t , (j7 j [K^ . VJli t HSlH a;i|«rj7 .Of IH \ ] :H\!^ 



1244 

i,:r3 

i^'ii'i 

T'.'17 
I^M7 



i-rM>.*Mi 
i-r'i>..M'. 
r^r^i 1 3 

E;*51 (17 

I'iTii!.-^^ 

lg.>^.7^' 
i:2:.4.44 



li.Vi 

iiiri7. 

1i%''i7. 

lifrH. 

1 -r.H . 

I:ifiii, 
12GL1. 



1 i,n:,! 
'15:; Viw 



4* Curv«t 



Twi, Arc, 

i:o;:J7>H 
170, t5o; 
*7!> 837 
4EjO.Ot41 

480,. -^i I 

lwo.7m^ 
1^1. aa« 



i^j.'j.aoo 

ifiS.4I 

SJ;37.0fQ 

y!S.75ti 



IN 
4S1 

4Hi>, 
4KiJ 

48:i 

I si., Ill ^^2 

i,Sil 



1.157 

..'^87 
f fllO 
!.K4& 
I 074 



..'vr 



Il!29 

Eie9 
a'ji 

[131. 



5° CufTe. 



Tan. Ait:. 



3ft3.^4,•^l 

S83.7-I0 

r^«4.L>70 
384.1118 
3rtJ.&>7 
384. gjl 
BH5.C^ 



7411 <iOO 
711 f ;t:« 
741 [ ^:<i7 
Til .(jOO 
74l.;]33 
71J ti67 
742,000 

71^,067 
713. iOO 



34H 743 Ji.33 
6aV743.!J67 
769 744.000 
9S3'744.333 
136 744,{HJ7 
31&745.*J00 
£03 74^,338 



W HB7. 
3K7. 



;:.H;r 
7;n 

IHO 
4sffl 

W*l 
1L>0 

3.^}7 

h-J:l7143 

5'it nift, 
7Mm^ 



4^ J»a^ ftl5 

1131 An;] 04a. 

m 6H^9i7. 

4JH .(n^ 047. 

3^1'i.lM »47. 
J1KJ.3S7H-18 

403 ti«'J <3tiy 



lf!7 
5HS 
.OiX> 
4 

K11 
^) 

m: 

!>t 

fiH3 

ftKI 
41 

2:io 

0tJ7: 

til 
3'^ 

1K7 

OOO 
41 

ti?iO 

0B3 
friKl 
1117 

73iO 
IW' 
5J<3 



745. G67 
74fl.O0O 
746.383 

T4B.fi67 
747,000 
747.333 
747,fl67 
74S.O0O 
74M.333 
748.687 
740.000 
74t?.333 
74EH567 

7fiO f ^ 
75f}.333 
7ftfJ.«;67 
751. (KM) 
751,333 
751.ti67 
TfjsJ.lWK) 
■53.838 
7^-3 1567 
5S.(«K) 

75S,!i33 
753.067 
TM.lKX) 
7&4.:^i 
7M.a67 
75B (WX) 

■ST.. 333 
755 667 

Dfi.OOO 
7B«.338 



■56 
h7 
h7 

7T>7 
W 

,y^t:758 
T37 759 
KiiOr59 
5€W7S9 



067 
IKK) 
:i33 

m7 

iXX) 
:;33 
t-n7 
l>00 
333 
6«7 
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TABLE XIV.— ACTUAL TANGENTS, ETC. 



6» Curve. 



Tan. 

319.66^ 
319.8-^ 
319.9T2 
3:^.125 
820.278 
320.436 
820.593 
320.746 
820.899 
821.052 



Arc. 



616.66^ 
616.944 
617.222 
617.500 
617.778 
618.056 
618.333 
618.611 
618.889 
619.167 



274.044 
274.175 
274.306 
274.43' 
274.568 
274.703 
274.a38 
274.970 
275.101 
275.232 



.863 
.520 
.673 



321.205^9.444 

221 

321 

821 

321 

821 



322 



323. 
3sJ3, 
324 

324 



324. 
324. 
825. 
325. 
325. 
325. 
325. 

325. 

826. 
326. 



.9^9 
1.132 
1.281 
!.44^ 
t.600 

,753 
,910 
,068 
.221 
374 
.531 
,689 
,842 
,995 
.147 

,300 
,458 
,616 
,768 
,921 
079 
23' 
38{ 
542 
700 



620, 

620, 

620. 

621 

621 

621.667 

621.944 



826 
827 



827. 



827 
327 



010 
163 
321 
479 
631 
781 
942 
100 
252 

405 
563 
721 
6T6 
1.026 
1.184 
1.842 
1.484 
1.647 
t.805 



619. 75B 
000 

278 
556 



.111 



627.778 
628.056 
628.333 
628.611 
628.889 
629.167 
629.444 
629.722 
630.000 
680.278 

680.556 



111 



?• Carre. 8«> Curve. 9*» Curve. lO' Curve. 87* 



Tan. 



528.571 
810 
529.048 
529.286 
529.524 
529. 
530.000 
580.238 
530.476 
530.714 



863 



Arc. 



239.835 
239.940 
240 064 
240.179 
240.293 
240.412 
210.530 
240.644 
240.759 
240.874 



530. 
531. 
531. 
531. 
531, 
532. 
532. 
532, 
532, 
533. 

533. 
533. 
533. 
534. 
534. 
534. 
5:34. 
535. 
535. 
535. 

535. 
535. 
536. 
5:36. 
536. 
536. 
537. 
537. 
537. 
537. 

538. 
538. 
538 
538. 
539. 
539. 
539. 
539. 
540. 
540. 

540. 
540. 
540. 
541. 
541. 
541. 
541. 
542. 
542. 
542 



Tan. 



462 .500 

462.708 

462.91 

463.125 

463.333 

463.642 

463.750 

463.958 

464.16: 

464.875 



.107 
225 
840 
.454 

569 
684 
.802 
920 
035 

150 



082 
196 

311 
429 
547 
662 

895 
013 
128 
243 
361 

479 
594 
709 
827 
945 
060 
175 
293 
411 
526 

640 
769 
877 
992 
106 
.225 
343 
.458 
246.572 
246.691 



Arc. 



2i;l.230 

213.332 

213.434 

213. i 

213.638 

213.743 

213.849 

213.961 

214.058 

214.166 



466. 
466. 
467. 
467. 
467. 
467. 
467 
468. 
468. 
468. 

468. 
468. 
469. 
469. 
469. 
469. 
470. 
470. 
470. 
470. 

470. 
471. 
471. 
471. 
471. 
471. 
472. 
472. 
472. 
472. 

472. 
473. 
473. 
473. 
473. 
473. 
474. 
474, 
474, 
474 



Tan. 



411.111 
411.296 
411.481 
411.667 
411.862 
412.037 
412.222 
412.407 
412.693 
412.778 



498 

603 

705 

807 

,912 

01 

,119 

.221 

.826 



Arc. 



Tan. 

19r957 
192.048 
192.140 
192.282 
192.324 
192.418 
192.513 
192.605 
192.697 
192.788 



481 



Arc. 

370.000 
370.167 
370.333 
370.500 
370.66^ 
370.a33 
371.000 
371.161 
871.833 
871.600 



500 
&j' 
83J 
000 
.167 
333 
.600 
.667 



TABLE XIV.— AC5TUAL TANGENTS, ETC. 



88« 1*» Carre. 



M. 



O 

1 
» 
3 
4 
5 
6 
7 
8 
9 

10 
11 
12 
13 
14 
15 
16 
17 
18 
19 

20 
21 
22 
23 
24 
25 
26 
27 
28 



30 
31 
32 
33 
34 
35 
36 
37 
38 
39 

40 
41 
42 
43 
44 
45 
46 
47 
48 
49 

50 
51 
52 
53 
54 
55 
56 
57 
58 
59 



Tan. 



1972.89 
1978.81 
1974.72 
1975.67 
1976.61 
1977.53 
1978.45 
1979.3y 
1980.34 
1981.28 



1983 
19S4. 
1985, 
1985. 
1986, 
1987, 
1988, 



1990.60 



1991 
1992. 
1993 
1994 
1995 
1996 
1997 
1998 
1999 



2000. 
2001. 
2002. 
2003. 
2004. 
2005. 
2006. 
2007. 
2008. 
2009. 

2010. 
2011. 
2012. 
2013. 
2013. 
2014. 
2015. 
2016. 
2017. 
2018. 



2019.69 

2020.53 

2021 .48 

2022.42 

2023.37 

2024.29 

2025 .20 

2026.1.5 

2027. 

2028.04 



Arc. 



3800.00 
3801.67 
8803.38 
3805.00 
3806.67 
3808.3:3 
3810.00 
3811.6: 
3813.33 
3815.00 

3816.67 
3818.83 
3820.00 
3821.67 
3823.33 
.00 
3826.67 
3828.3:3 
3830.00 
3831.67 



3840. 
3841 
3843 
3845. 
3846. 
3848. 

3850 
3851 
3853 
3855 
3856 
3858 
3860. 
3861 
3863. 
3865. 



:3866.67 
3.S68.33 
3870.00 
3871. 6^ 
:3878.38 
3875.00 
3876.67 
3878.88 
3880.00 
3881.67 



3885.00 
6.67 
8.3:3 
0.00 
1.61 

3893.33 



Oarre. 3* Curve. 4® Curve. 



Tan. 



986.481 
986.940 
987.:398 
987.871 
988.844 
988.802 
989.260 
989.733 
990.206 
990.678 



Arc. 



995.792 
996.265 
996.738 
997.211 
997.683 
998.142 
998.600 
999.073 
999.545 
1000.02 



1000. 
1000. 
1001. 
1001. 
1002. 
1002. 

loas. 

1003. 
1004. 
1004. 

1005. 
1005. 
1006. 
1006. 
10(J7. 
1007. 
1007. 
1008. 
1008. 
1009. 



1009.83 
1010.30 
1010.78 
1011.25 
1011.72 
1012.18 
1012.64 
1013.11 
1013.58 
1014.06 



1900.00 
1900.88 
1901.67 
1902.50 
1908.38 
1904.17 
1905.00 
1905.83 
1906.67 
1907.50 



1908. 
1909. 
1910. 
1910, 
1911, 
1912, 
1913. 
1914, 
1915. 
1915. 

1916. 
1917. 
1918. 
1919. 
1920. 
1920 
1921 . 
1922. 
1923. 
1924. 



1925.00 
1925.83 
1926.67 
1927.50 
1928.33 
1929.17 
1930.00 
19:30.83 
19:31.6: 
1932.50 



50 



ia34, 
19:35, 
1935, 
1936. 
1937. 
1938, 
1939, 
1940. 
1940, 



1941.67 

1942.50 

1943.83 

1944.1 

1945.00 

1945.83 

1946.6: 

1947.50 

1948.33 

1949.17 



Tan. 



657.698 
658.003 
658.309 
658.624 
658.939 
659.245 
659.651 
659.866 
660.181 
660.496 



663 906 
664.221 
664.536 
664.851 
665.166 
665.472 
665.777 
666.093 
666.408 
666.723 

667.038 
667.344 
667.649 
667.965 
668.280 
668.595 
668.910 
669.216 
669.521 
669.836 



708 



Arc. 



1266.67 

1267.22 

1267.78 

1268.38 

IS 

1269.44 

1270.00 

1270.66 

1271.11 

1271.67 



1272, 
1272 
1278 
1278, 
1274 
1275 
1276 
1276 
1276, 
1277, 

1277, 
1278, 
1278, 
1279, 
1280. 
1280. 
1281, 
1281. 
1282. 
1282. 



1283. 

1284. 
1285. 
1285. 



1287. 
1287. 



1288.89 
44 
00 
56 
11 



1290 
1290 
1291 
1291. 
1292, 
38911292 
&54|l293 
959 1293 



1294. 
1295. 
1295. 
1296. 
1296. 
1297. 
1297. 
1298. 
1298. 
1299. 



Tan. 



493.818 
493.547 
493.777 
494.013 
494.249 
494.479 
494.708 
494.944 
495.181 
495.417 



960.000 
950.417, 
950.883 
951.250 
951.667 
952.083 
952.. 500 
952.917 
953.3a3 
953.750 



Arc. 



5<* Curve. 



Tan. 



659 

896 

132 

861 

591 

827 

063 

300 969, 

536:970, 

765 970. 

995,9'i0. 
231971. 
467971^ 
704,972 
940 972 
160972 
399 973 
635,973. 
871974 
108,974 



966.667 

967.1 

967.500 

967.91 
833 
750 
167 
583 
000 
417 



896.065 
395.256 
895.444 
:395.627 
395.810 
396.000 
:396.189 
.378 



667 

750 763 667 
764.000 
764.833 
764.667 
765.000 
765.3 
765.667 
766.000 
'66.883 



1.057 
1.241 



399. 
399. 
400. 

400. 
400. 
400. 
400. 
401 
401 
401 
401 
401 
401, 

402 
402 
402, 
402 
402 
403, 
4a3, 
403 
403, 
403, 

404 

404. 

404. 

404. 
500 404. 
9171404, 
333'405. 
750[405. 
167 405. 
5831405. 



424 
618 
,802 
,991 
,181 
364 
54' 
73( 
926 
115 

804 
487 
671 
860 
049 
.288 
.427 
.611 
.794 
988 

172 

361 

551 

734 

91 

107 

296 

4a5 

674 



Arc. 



760.000 
•60.! 
•60.667 

761.000 

761.333 
61.667 
•62.000 

762.333 
6-.;. 667 
•63.000 



766.667 
767.000 
67.333 
767.667 
768.000 
768.8:33 
768.667 
769.000 
169.333 
i69.667 

770.000 

rro.i 

770.667 
771.000 
771.833 
771.667 
772.000 
772.8:33 
772.667 
773.000 

773.838 
778.667 
774.000 
774.888 
774.667 
75.000 
775.838 
775.667 
6.000 
776.383 

776.667 
777.000 
.383 
777.667 
778.000 
778.883 
778.667 
779.000 
779.888 
779.667 
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TABLE XIV.— ACTUAL TAKGBNT8, ETC. 



G'^ Curve. 



Tflu. I Arc. 



328. O&J 
3^9 43ti 

330.04? 
3-^,304 
330.362 

330.673 
330 Si'J 
330.98.^ 
3^1,141 

3;m.2&j 

S31.44<J 

331U15 

333. Wi7 

3ft:2.3S3 
;3<]S,540 

3.yJ.fJ04 
333.161 
333.3ltf 
3^33. 4T7 

333.631 

3 Tlift 
3iJ3!&40 

3:14.256 
334.413 
334.571 
Ji34.7^^ 
3^44.876 
335.034 



7* Curve. 



1*^ CiiT¥e. 



fi33.333 

63:J.6I 

ti33.88if, 

e34.]<>7 

634.444 

634.722 

635,000 

635.S7)f 

635. A56 

635.83^ 



3.'!.=) 
33S 



33S. 
3^. 

:i^7 

-t57. 

;w7 

^H7 
337 



Tan, I Arc, Tau, 

iJ4O0y 
i4fi.923 
!if47.03K 

iMr.ii-5 
247. SS^ 
247 fi04 
;I-17.6iiIi! 
247 741 
247. 8&S 



2tta.0l3 

382.144 

eH2.41t> 

aw. 6^ 

;ed^.fti3 
S83.078 
^^83.213 



JM2.K57, 
543.09.'j, 

543 ;ii3 

5J3.310 
M4.04& 

544 28^ 
.>44 ."iiM 
544,76: 
545.000 



Arc, 



88^284, 

l&7a^. 

444 '2S4. 

22s;a5. 



545, 

645. 

545. 

M*. 

54G. 

W(5, 
278 540. 
413 547. 
544 54T. 

675 547, 

8HJ 547. 
945 548. 



llKi|:^4* 
4jjy;24S 
6t37iMH 
905 248 
143124^ 
B8if24(J 



ai5 
dS5 

;»<.'>. 

285 

285, 

a*6. 
28,4 
28ti 
28(i, 
28»: 
JBft 
3331 ;i86 

6njswi. 
sail ^7 

167 ^!87 



375 

493 
611 
T2fi 

811 

077 
883s54SJ.76^-2W).liKJ 



475. OOU 
47J-J.208 
4:5.417 
475.625 
475,833 
476.042 
47fi . £5i> 
47(5.458 
47<3,667 
47fi.875 



211) 431 1 

iny.ri33 

219 635 
219,7441 
2i:i Ji|5 
2]S^947 
2:*O.04SJ 
■J30.ir4 

220,365 



DIM 550. 
149 550. 



000 250. 
£38 250. 



]9y 

349 

507 

660 

813 

970 

1^ 

285 

443,616 

596 6J6 

74n (W7 

tm ai7. 

061 (147. 
;^i2 6l8. 
3'tt 648 
.^H2 fi48, 
685*548. 
843rt49 
000,049. 
158649. 



476 
14 
Hf>2 
190 
42tJ 
667 
905 
2181652.143 



550.^ 
5fiOJ 
fiftl 
rj51. 

551.1 
551. 



222 
WlO 
778, 

<ls5Ga«9 
3aih.'W9 
611 L'H9 
8WI liJ^ 
167V'>«I 
444 ;,^9 
7-*2 281 r 



313.552. 

488 552. 

6:^3 552. 

7541553 

8^5. "15;^ 

021 L'VM!. 

J 56! 5^3. 
.2t>l 554. 

426 ."^ 54. 
.557 1 554, 

I 
XfiS 5!>1 

i^M .555. 

Jk5e 555 , 

ff94.V^5. 

l!2tJ .Vpr) 

3^;<)555. 

41H 556. 

76] fi56. 



SRI 251. 
61iJ2M. 

857 2r)l . 
0lJ5 2^j1 . 
333 2^11. 
571 .252. 
81i.> 2r^2. 
048 252, 
286 2rj2. 
524 252. 

7(32 252. 
000 2r,2 

23^ i':>2. 
4TH:^r..ri 
7I4 2^3. 
^52 vr?3 
1{>0 253. 
4^*9 253. 
Wj7 253. 
9tKj 2rj3. 



177 083 
i77.S92 
177.500 

177.7(* 
m' 91^ 

i;^.i2') 

i;s.333 

;1^.750 
78.95ti 



a' Curve. 



Tan, I Arc, 



l«l» Ciirret 



Tan, I Arc, 



42-J aM 
42'J . 407 
422.503 
4'J'J,T7N 
42-J 903 
i-^A 148 
4:^:^333 
42;i.5lS* 
42^1,701 
423.88!' 



4^1,2-30 :ii2, 547 427 
481 458:22:f 640 42: 



481 .6(57 

481.fS7j 
4*^2,083 
4S2.L''J2 
4S2 , MK) 
4^^,';08 
482 917 
483,125 



;122.75T 128 

s^]L>. srjti 4-.'S 
:;^23.ir2J:;;^ 

:l'23,274,4v9 
2-J3,«76 1:J!> 
223,481 429 



197. 53& 
197, 6^* > 
197.722 

JLi7.Sl7 
![I7,91L> 
198.0li:^ 

]i>8,(/J5 
i:*8.l90 
HW 28^1 
VJd 379 



»V>.000 
380,16' 
380.S3.'J 

:iH^^.5LX^ 
:isi,> (^" 
3H0.833 

■;*T,ooi.f 

381 1(5' 
381.333 

381,500 

381 667 

382.tK>i.] 
'.^ Ui 
:^J<2 :ai 

3S2 (5(j 

;-i82,8;d3 

383. an t 
383.1(5' 



i.i7j ■^'iiiMU'S 



444 



333 aO 

5(.Hl ^1 

«)7- 22 

tx^^ 24 
Pi: 2-1 
3:?:^.;2« 



483 33a 223,5^ 429 C30 301.279 3S6.6f 5^ 40 
483.542 22:5.691 42(i.8ir, 20 1 .374 3H6.8;i3', 4 1 
183 , 75tl 223 ,79(1 4;*U . 601 1 iCOl , 4tl8 HH7.U10, 4 2 
4K3 9rjH':i2:5.:HE)H 4:-^il, l^rj 201 .rj60 387. Ki: 43 
4 84 . 1 fJ7 :J24 . Th n ) -^ 'ii ^ 3^ m -Ji j 1 , tl52 ;5S7 . 'Sm 4 4 
4 84 . r-i7^ ; >'2'1 . H if ; 4 :■',* i . 5; jti 2i i L . 7 4 7 ;3J<7 . 5*>l 1 1 4 r> 
4!^i..>y'224.2ll i:;i>.7)1 ^0|.MT :-l87,<Hi:,4t; 
4 84 . 7L 12 !224 , 3 3 Ej 4 r^^J . t»i:ii 2i i ] . 9: !n ;l^7 . ^3:3 4 7 
48-1, (XHM224. 421 ir5t. Ill .'irj.Olil >8.«r'(l'4« 
485.2ti8 224 5.2;i 41^1 .2[J(J ^^i2.]22 3l-8. Hji i 4t> 

485 417iK?4,6S5 431 48l 202.21 4|3HS.J!''^i! 5** 

|4S;^.*J2.n 224.7:50 4:5l.fJri-7 202. 3[m 3SS.r,rK> r»' 



n- 



..1. -.>■:. 



jS<i. . 



IT. J.;-: 
.1 h ]-i-' 

■>4;rr 



■J. 12 4(H r';s8 
,^'r^■^ j<i.- ris.-. s;^:' 
■.'i>.V;Mi.^ r;M> ^11 10 
-.■ii-.Vf^K: :>1Mi:^ 

'^:2.^ 



5(; 

.,, . . 57 

( 87 . 292 l22S , 565 i 433 . 1 48 1 263 . 064 ) , ywy , tsi.^ I S9 



TABLE XIV. — ACTUAL TANGENTS, ETC. 




JB* Carve. 3*» Carve. 4* Carve. 5«> Carve. 



Tan. 

676.398 
676.718 
677.028 
677.333 
677.039 
077.954 
678. '->69 
678.585 
678.900 
679.215 



682.968 
6a3.274 
683.589 
683.904 
684.219 
684.534 
684.860 
685.165 
685.480 



685, 



689 



,795 
,110 
.425 
.7:^1 
,037 
,352 
,667 
.982 
.297 
,612 

.928 
243 

.558 

873 

).188 

).5a3 

>.819 
1.124 
1.430 
1.745 

1.060 
5.375 



693.006 



693 
694 
694.! 



581 
171694.897 



Are. 



rioo.oo 

1300.56 
1301.11 
1301.67 
1302.22 
1:302.78 
1303.33 
1308.89 
1304.44 
1906.00 



1805. 
1806 
1806, 
1807, 
1307, 
1306. 
1308, 
1809. 
1310. 
1310. 

1311. 
1811. 
1312. 
1312. 
1313. 
1313. 
1314. 
1315, 
1815. 
1316. 

1316. 
1317. 
1317. 
1318. 
1318. 
1319. 
1320. 
1320. 
1821. 
1321. 

1322. 
13^2. 
1323. 
1323. 
1324. 
1325. 
1325. 
1326. 
13i'6. 
1827. 



Tan. 



507.344 
507.581 
507.817 
508.046 
508.275 
506.512 
506.748 
506.985 
509.221 
509.457 



Arc. 



975.000 

975.417 

976.883 

976.250 

976.667 

977.068 

977.500 

977.91 

978.333 

978.750 



405.921 
406.110 
406.299 
406.482 
406.666 
406.855 
407.044 
407.283 
407.422 
407.611 



629 
8U6 
095 
824 
561 
■97 
038 
270 
506 

748 
979 
215 
452 
<588 
925 
161 

994, 
619 995. 
856 995. 



,167 
.588 
.000 
,417 
.883 
.250 
.667 
,08:5 
,500 
.91' 

833 
,750 
16? 
588 
,000 
417 
883 
260 
667 
088 

.500 
917 
833 
'50 
16' 



989.167 



1327.78 
1328.33 
1328.89 
1329.44 519 
1330.00 520. 
1330.56 520 
18.^1.11 520, 
1331 .67 520. 
1332.22 520 
1332.78 521 



Tan. 



801 
984 
167 
85^ 
546 
785 
924 
113 
802 
491 

680 
864 
047 
236 
426 
615 
804 
993 
182 
871 

660 
7.50 
989 
122 
805 
495 
664 
878 
062 
251 

.440 
629 
819 
006 
197 
386 
675 
758 
942 
181 

880 
509 
698 
888 
077 
266 
455 
644 



Arc. 



780.000 
780.333 
780.667 
781.000 
781.833 
781.667 
182.000 
782.338 
'82.667 
788.000 

88.833 
783.667 
784.000 
784.833 
784.667 
785.000 

85.833 
785.667 
786.000 
786.333 

786.667 
787.000 
787.333 
787.667 
788.000 
788.333 
788.667 
789.000 
89.333 
789.667 

790,000 
790.833 
790.667 
791.000 
791.888 
791.067 
92.000 
792.833 
792.667 
798 000 

798.888 
708.667 
794.000 
794.888 
794.667 
795.000 
795.. 388 
795.667 
796.000 
796.883 

796.667 
707.000 
797.388 
797.667 
798.000 
798.838 
796.667 
799.000 
799.838 
799.667 
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TABLE XIV.— ACTUAL TANGENTS, ETC. 



6" CiLtv^ T" Carre. »* Cum. 9* Curve. , tO* Cttrvp, SO 



Tan, 



Arw. 



84t). 1H4S 
841). Ui J 

841. fiO-^ 
»1 1-75*1 
841.^1^ 
34^.U7i} 
84s!, 2;^ 
8rJ.H^KS 
344.54^1 
84t].TUl 
34A!.ti5B 

843 oie 

84ii. 171 
84:1 a^t 
84-S.4m 
843,6,^7 
84a.7U^i 
84:1 9riii 
844. 11[} 
844.2!I8 



>tvi.sau 



660. ( 



844.58:ifl 

84l-74ii*i 

841.^t>Hti 

84^ a'lOC 

84.1. ai3 « 

845.371 f] 

845.5^ayii(t33.1 

845,6Hltoj 

84^.1^^41+16:1.! 

845,ethJtSd3.( 

34(1 J. W 
34 (J. 307 
8411 -40"i 
S4f5.(l-j:S '^M.: 

34)j.7»"irjri.( 

847.wri'Wtft.' 
347.263 I fin J 
847.4lliflfifi.: 
847.5CT;06(JJ 



Tan. 



Alts, 



^1 
K7.dli»i 
oiJ7,*fe7 

56«.ttlU 



i&i 177 
:£i4.Lni3 
^54.410 



m I Aiti. 
5^'Hi^v777ji-lc";^,^r^ 

:.^ti i!*5H W4 irr 
itiiiW m :^v 
'.::ia.i*a?« 4?t4 44 

^Jti.blO 135 O^ 

'^ti risljsfiijit 

tiieJi|7|4:i,"J,K7i 



J, ISO BH3 



'fVin I An' 



»,4lW.(l2:i 
I 41-M .iifin 



l,&71 
I.BIO 



, !&i>3!5tirp;! 



£58. 



1.667 asfl, 
M4iJ^W, 

■.s^; ::::,tt, 
(,i.W»^.M>. 

i.fi7l ::.'ntL 

i.Bl«u:i9, 
L70v!'Jt>) 

1 '^:|h; m,;j| 

1.;]] ■j<iiK 
Am Lijo 



i.)77!4fllJ 
j,:?Jid4Ul ! 

j.4ot;4^lx^l 
3,&ir> -ivhi.! 

) 7*i] ni:^ 
Mi«i4iia.; 

La344tta,! 

r.9^j3 4P3.' 
r.47i WJ.! 
r.!WJ4iM. 
r 70J >iUJ : 
r Btil 49i,i 
r.lr*J7,41M.' 

M7i!4t«i.; 

4ia4yri.( 

I 

f53S4tM ! 

J4ii4tM-..l 
765 4W.: 

, 1^^ Wi . ' 
.001 40f].( 

,4ri;;4t>7, 

,704 407. 
.KA!41HH, 

.1m- 4!H, 

■Wi i'Ai 

J(5i> 1W!>. 
.7ta 4JW}. 



:^^ i'iT* JJiik 
-''J7 ai(> WJj : 
^;;7.44.''> 1:1(1 
:X*7.r^>4:-l*M 

a'27.»ti<i|l37, 
;;kET.Mltl4H7 

!W7,fltH'4C. 

-i:w i^tiij 4:iT . 

3^:H 174 (37 

'.^bi L^> t:r; 
:**n.4tH.'|4JJH. 

i^iHT^itn 4aH.; 

it:iN.';0(J43S,l 

v^jH sni 4-:l).( 
■,^"k) I mi -i.'i^j ■, 

LrL'i) 4:}!' 4H1 1 

'^^.5^.^i 4 MM 

a-.m.flj^i no,; 

li«S*,7lf),44Ll.! 

■^5j£j fi:j(i'i4<^.^ 

if-,lJ D^^ lilt,', 

•d^yn\tj u].i 
•j?io,a7i 441.. 
"j:Hi.r37ti'4l3.( 

70^^10.71.10 4 t^ 
Bl7i^1iO.MlHl!-34a. 

ri4'i-,^:is yi! -M:t 

^:;S'i:ii .ilM ii-^ 
IfM iNU ri-7 n:: 
:i7r, liiS] 0:l:J'4i;3 
rjlil^K^iT 114 
76-^1^1 ,ftt3i,144 



Liwiaoi.i 

I.a74!3»2.: 
i.4(j*.ii:iH)i:;.; 



037 m"5, 
'^^2 :05 

;7S JOrj 

1 SS '^U"j 
9:i:l :.^J,-> 



■I'Jp 



fin3 



UflT 31i:i :i3:l '-iO 

U*W!:^»3.f>fH. '41 

3jri^S:J:5.hMr: *I3 

4lLt;f.)4 (.Hill 1^4 

:k<u;j[i.i.h;7 '^5 

!^'^fh^.l;K7; :iH 

i,3rs:: ^t3 

LMH 33 

■..(SiHi ;j6 

i 3I-.7 :jT' 

;,'^:; :m 

i.i^A a9 



i.0IH3tHj 
■ , :iO',' {ji»7 



.7a'': 



:J07.l¥te 
-»<k7 E*f>I 

■^OH.OIW 
'iri-^,143 



tt»^:' 4-0 

j?rn, 4 1 

lt57;43 

:Ki;.! 44 
r,Ol' 45 

('+;: 4 *) 

Sl:.l4T 
iMf- 48 
Ui7 49 



afl.H 33.1 CO 

m»i.a<Ni ai 

■1tfH,iUi7 fiB 

jiioy.CHM A4 
■■ - ■'■■••:-m.i(rr\rrTi 

■ I •. ■imr.:^-S:i fif. 

;--: .'■'■i ■■:!.■ r-ifni.rrfK'l fi? 



TABLB XIV.— ACTUAL TANGENTS, ETC. 



40'> lo Onnre. 2° Carve. S* Curve. 4° Curve. 5» Curve. 



Tan. I Aic. 

ai)85l42 4000.00 
0086.37 4001.6' 
2087.31 4008. 3;i 
2088.26,4005.00 
*)89. 20 4006.67 
20U0. 15 4008.38 
2091.09 4010.00 
2092.04 4011.67 
209i. 98 4013.88 
2093.93 4015.00 



Tan. I Arc. 

1042.752000.00 
1043.22'2000.83 
1048.69:2001.61 



2094 
>095 
209&. 
2097, 
^.W 
2099 
100 
2101 
2102 

nm 

2104 
2105 
2106 
107 
2108 
2109 
2110 
2110 
2111 
2112 

2118 
2114 
2115 
2116 
2117 
2118 
2119 
2120 
2121 
2122 

2123 
2124 
2125 
2126. 
2127 
2127 
2128 
21-29 
2130. 
2181 

2132. 
2183. 
2184 
2135. 
2186. 

■im 

2139. 
2140, 
2141 



4016. 
4018. 
4020. 
4021. 
402:1 
4025. 
40-26, 
4028. 
4080. 
4031. 

4083. 
4085. 
4036. 
40:W. 
4040. 
4041, 
4043. 
4045, 
4046 
4048. 

4050 
4051 
4053 
4055 
4066 
4068 
4060 
4061 
4063 
4065 

4066 
406S. 
4070 
4071 
4078 
4075 
40r6 
4078, 
4080, 
4081 



4063.33 
4085.00 
4066.61 
4088. 8:i 
4090.00 
4091.6' 
4093. :« 
4095.00 
4096.61 
4098.a3 



1044.1 

1044.64 

1045.11 

1045.68 

1016. 0« 

1046 5:3 

1047.00 



2002.50 

2003.31 

2004.1 

2005.00 

2005. 8;3 

2006.6' 

2007.50 



1047, 
1047, 
1048 
1048, 
1049 
1049 
1050 
1050 
1051 
1051 

1052 
10.->2 
10.53 
10.53 
1054 
1054 
1055 
lOw 
10.55 
1056, 



I056.{ 
1057.^ 
1057 



93 
40 

88 

.0011058.35 

82 

29 



10.58. 
J 059. 
1059. 
1060. 
1060. 
1061. 

1061. 
1062. 
10d2. 
106:i. 
10.^3. 
1064. 
1064. 
1064. 
1065. 
1065. 



695.212 
695.527 
6^5.842 
696.157 
696.472 

696 788 
697.103 

697 418' 
33 

098.048 



2006. 
•2009. 
2010. 
2010. 
2011. 
2012. 
2013. 
2014. 
2015. 
2015. 

-2016. 
2017. 
2018. 
2019. 
2020. 
2020. 
2021. 
•2022 
-202:}. 
■2024. 

•2025. 
-20-25. 
•20-26. 
•2027. 
•2028. 
2029. 
•203). 
-2030. 
•3081 . 
•20:32. 

2033. 
•2084. 
•2035. 
•2085. 
■3086. 
2037. 



2040 
2040 



1066.41 2011. 
1066.89 2012. 
1067.36 -2043. 
1067.83-2044, 
1068.30 2045, 
1068.78 2045. 
1069.25 2040. 
1069.72 2047. 
1070.19,2048 
1070.671-2049, 



Tan. I Arc. 



1333.33 
1338.89 
1334.44 
1385.00 
18a5.66 
1336.1; 
1836.61 
133)7.22 
1337.78 
i:S38.83 



00 
00 
00 
01 

701. 
701, 
02. 
•02. 
•02. 
03. 

m. 

708. 
704. 
704 

704. 
704 
705 
705 
705 
706 
06 
06 
'07 
707 

707. 
708, 
708, 
708. 
r09 

ro9 

1 09 

no 

.10, 

no, 

no 
ni 
ni 
ni 
12 
n2 
ri2. 
ri3 
ri3 
n8 



863 
679 
994 
809 
624 
989 
.254 



1888. 
1389. 
1840. 
1840. 
1841. 
1341. 
1842 
570^1842, 
1348 



521.456 

5-21. 

521.929 

522.165 

522.402 

522.638 

528.875 

528.111 

528.847 

523.584 



1848.89 



1344. 
1345. 
1345. 
1846. 
1346. 
1847. 
1:347. 
1348. 
1848. 
1349. 

1350. 
1850. 
1351. 
1351 . 
1852. 
1:352. 
1&53. 
135:3. 
1354. 
1355. 

1855, 
1356. 
1856. 



764 ia57 



1857, 
1*58, 
ia58. 
ia59 
1860, 



674 1360 



989 1361.11 
61 
22 

78 
83 



1361. 

18 

1:362.' 

1868.: 

i:368.! 

1864.- 

I8«5.( 

1865.1 



44 
00 
56 
82611366.11 



Tan. 



1000.00 
1000.42 
1000.8:3 
1001.25 
1001.67 
1002.08 
1002.60 
1002.92 
1003.33 
1003.76 



5-28. 
528 
5-29 
529, 
529, 
529, 
529. 
580. 
580. 
580. 

580. 
581, 
531, 
581. 
581, 
532, 
.582, 
582. 
532. 
533. 

533, 
533 
583. 
583. 
584. 
584, 
.534. 
534. 
.5:35. 
5:35. 



Ai-c. 



417.212 
417.401 
417.590 
417.779 
417.968 
418.167 
418.846 
418 685 
418.725 
418.914, 



1004. 
1004. 
1005. 
1005. 
1005. 
1006. 
1006. 
1007. 
1007. 
1007. 

1008. 
1008. 
1009. 
1009. 
1010. 
1010. 
1010. 
1011. 
1011. 
1012. 

1012. 
1012. 
1018. 
1018. 
1014. 
1014. 
1015. 
1015. 
1015, 
1016, 

1016. 
1017. 
1017. 
1017, 
1018. 
1018. 
1019. 
1019. 
1020, 
1020. 



1090, 
1021, 
1021. 
102 ». 
1022. 
472 1022 
709|1023. 
945 1023. 
181 1 1024, 
418|l0-24. 



Tan. I Arc. 



800.000 
800.333 
800.667 
801.000 
801.8:38 
801.667 
802.000 
802.383 
802.667 
803.000 



108 808.888 
292 808.667 
481804.000 
670 804.888 
858 804.667 



805.000 
805.883 
805.667 
806.000 
806.883 

806.667 
807.000 
807.883 
807.667 
808.000 
806.838 
806 667 
809.000 
809.888 
809.667 

810.000 
810.888 
810.667 
811:000 
811.388 
811.667 
812.000 
812.838 
812.667 
818.000 

818.888 
818.667 
814.000 
814.888 
814.667 
815.000 
815.838 
815.667 
816.000 
816.888 



426 

42' 

427 

4'27 

92 4-27 

.38 427 

75 428 

171428 

68.428. 



680 816 667 
869,817.000 
.068 817.888 



24' 
.436 
625 
815 
004 
198 
882 



817.667 
818.000 
818.838 
818.667 
819.000 

819. ass 

819.667 
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TABLE Xnr.— ACTUAL TANGENTS, ETC. 



6*» Curve. ^^ Carve. 8» Carve. 



Tan. 



666.867 29B.009 
666.944 298.234 
667.m296.869 
667.500 298.S04 
667.778j296.689 



668.066 
668.333 
668.611 
666.889 
669.167 



Arc. Tan. 



660. 
670. 
670. 
670. 
670. 
671. 
671. 
671. 
671. 

679. 
672. 
672. 
673. 
673. 
678. 
673. 
674, 
674, 
674. 

675, 
675. 
675. 
675. 
676 
676. 
676. 
676. 
677. 
677. 

677.^ 



847.726 
847.884 
848.041 
346.199 
346.357 
848.514 
346.672 
848.829 
848.967 
849.145 

849.802 
849.460 
849.618 
849.775 
849.963 
850.091 
850.248 
850.406 
850.563 
860.721 

850.879 
851.086 
351.194 
&M.352 

aM.so? 

851.667 
851.825 
351.962 
352.140 
352.297 

852.455 
86i.6l3 
852.770 
ai2.928 
h53.0e6 
858.243 
853.401 
858.559 
aw. 716 
858.874 

854.031 677.778 
854.169 678.066 



[298.774 
296.909 
299.045 
299.180 
299.315 



299.'n0574 266 



854.847 
&'S4.504 
854.662 
854.824 
854.967 
855.144 
355.802 
355.460680.278:^04.729 



671.429 
571.667 
571.905 
572.143 
572.881 
572.619 
572.857 
573.095 
573.383 
678.671 



866 

991 
126 
261 
896 
.531 
666 

801 
987 
072 
207 
842 
477 
612 
747 
888 
016 

168 



8S5.617680 
856.775 680 
&VS.983 681 
856.090,681, 
856.248 681. 
&'S6.406 681, 
856.663 682. 
a'i6.721 682. 
866.878,662. 
897.O06i668. 



566 
83^ 
111 

389,3(15 
667 p^, 
944 305 
2-W80.5, 
500l305. 
778:305. 
0561306, 



Arc. 



26U.886 
261.005 
261.123 
261.241 
261.859 
261.476 
261.596 
261.714 
261.883 
261.961| 



674 
574 
575 
675. 
675. 
676. 
676. 

676. 
676, 
576. 
676 
577. 
577. 
677 
577. 
576. 
578. 

678. 



286578 
57^. 



579. 
579. 
579 
580 
580. 
580. 
580 

580. 
581 
581, 
561, 
581, 
582. 
582, 
582 
582. 
583. 

583. 
.583. 
583. 
.584. 
.584. 
.584. 
584. 
.585. 
.585. 
585. 



9° Curve. 10* Curve. 40<* 



Tan. 



Arc. Tan. 



500.000, 
500.206' 
600.4171 
500.625 
500 688 
501.042 
,501.260 
'501.458 
1501.667 
1601.875 



231.947 
282.062 
232.16: 
i282.268 
232.866 
282.478 
282.576 
282.683 
2a!j.788 
282.893 



060 602. 
.187,502. 
806502 
424 502. 
542:502. 
.660 5U3 
.779,503, 
.897 503, 
.015503, 
.183 503 



962 266 



606 
506 
606, 
606 
607 
607 
607, 
607. 
607, 
506. 

506. 
508. 

506. 
506. 
509. 
.509. 
509. 
509. 



750 
958 

167 
.875 
588 
.792 
000 
206 
.41 
625 
833 
042 

250 
458 
667 
875 
063 
292 
500 
708 
917 
125 



.104 
288.209 
233.814 
238.419 
233.524 
233.680 
233.735 
233.840 
288.945 



,570 510. 
689 510. 



807 510, 
925 510 
044 510 
.511 
511 
.511 
511 
511 
.512 
512, 



542 

760 
958 
167 
375 
583 
792 
000 
.206 

417 
,625 
8:^ 
042 
2.50 
4.5.<^ 
007 
875 
088 



Arc. Tan. | Arc. I M. 

444.444 208.800 400.000 ~0 
444.680t2tt 901 400.107 
444.815 20( 995 400.833 
445.000 2U( .090,400.500 
445.185209.185,400.667 
445.870 209.279 400.633 
208.874;401.000 



445.656 
445.741 
445.926 
446.111 



285 



236 

286 

286.790 

286 

237, 

287, 



446 
446 
446 
446 
447 
447 
447 
447, 
447, 

44: 

446, 
448 
448, 
448. 
446, 
449 
449, 
449 
449, 
449. 

460. 
460 
460 
460, 
460, 
450, 
451, 
451, 
4.51, 
451, 

451. 
452. 
452 
452 
452 
452 
452 
458 
458, 
453, 

4.58. 
458. 
454. 
454. 
4.54. 
4.54. 
454. 
4,55. 
455. 
465. 



89<(209. 



481 
66^ 
85i 
087 
222 
407 
598 
778 
.963 

148 
833 
519 
704 
889 
074 
259 
444 
630 
815 

000 
185 
870 
556 
741 
926 
111 
296 
481 
667 



209.469 
209.563 
209.658 



401.16' 
401.333 
401.500 



212 
067 212 
212 
212 
212 
218 
218 
218, 
218 
213. 

213. 
213. 
213. 
213. 
213 
214. 
214. 
214. 
214. 
214. 



667 



406. 

406. 
406 
407. 
407, 
407. 
407. 
407. 
407. 
408. 
406. 



000 
.16: 
.333 
500 
66' 
832 
000 
.16: 
.a33 
500 

667 
833 
000 
16: 



545*406 
639 406 
784406 
829 406 
923 409 
018 400 
113 409, 
207 409, 
302 409. 
397 409. 



.500 
.667 
833 
000 
10' 

as: 

600 
667 
888 



40 
41 
42 
43 
44 
45 
46 
47 
48 
40 

50 
51 
52 
53 
54 
55 
56 
57 
58 
50 
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TABLE XrV. — ACTUAL TANGENTS, ETC. 




TABLE XIV.— ACTUAL TANGENTS, ETC. 



6« Giii'T«, 



Tan. I 

8feS.307 
86!i,<SS3 



Aru. 

ess.ffTS 



3O0.aMlB85.B&i; 



8f?i 

36^. 

3f.:r 

8! 

3! 

3^ 

3f.;^ 

3t^) 

set" 
see 

S6II 
8&> 

seh 

3(13 
361 

8fJ, 
8G] 
861 









T' Corre. 



Tail. I Arc. 



Tan. I \rf. 



Trti! j Are. ] TiiU. Are. 



807 .OM 
685 .asa 307.440 



fl«t.6<5T 
efi6,905 
B&7J« 
587.3til 
5S7.fil!J 



8ei.flei 



86^ 
8f.^ 
86J 

aii 

86;; 

8(^i 
801 
36:^ 

3(>i 
3ei 
361 
3eil 
364 
361 
364 
361 
3&4 

8r> 
3^] 
36^ 

3e..v 

86:^ 
86 ri 

8Ci-., 
86 N 

8ti. 

8e<^ 



111307, 
38S30T, 

66? .^iT 



en w& 



113 091 



667 
»44 

L500 

^r7ft 

i.OM 



otia.eii 



mi 






3!>7 !*II0 
5ia«,ll^ 
.108. SEC! 

S08 470 

32^.703 

^*tiO,O0l 



':v^ 



5j-j.rj(Kj 

fi13 BIT 
51?i S33 

5ia.73a 

514JC7 
&] 4.375 



0« Cur^e, J 10^ t'lirti", i l" 



■i;JH,37i 
if-*.47y 

23^.005 
aaU 2]5 



Ol&'filU 

41)1 :f]ty 

7.^il .%!T 



l**l JTl 
fe5vWl 



7(i'2 '■m 



11H.1 
4-^1 
mi 
m:. ■!.■■ 



,583 2^ 
000^ 

,04^,210. 
.;i5tK'JJD. 

f]fl7's)0 
K7J!-Jlti. 

70^ ■;Jr^. 
JUIT :;iL. 

I 
9S8 aji . 

,101 1241 
37^h!4L 

7'^-J'JM 

/^iift ;J4;i. 
,41Tiy4'i. 

:.=^fj5':io.P3;i24-3 

KT.-i Tj-J] J>i-J y4^J, 

li::-;! i:--!;^ 
1l:W : :■ .. : vl- 



4'i5.&£^ 

455,741 

4.^ Ill 
4715 Stiti 
450,4.S1 

45«.B(i7 

4:)7.03T 



457.503 

4^7.77?* 



:*14.7fll| 
:^i4.&70, 

',;]4.1>-7U 

■ilB.ait) 



15 

^i& 

(OT ('18.7114 '^]f'. 

i!7i'S;45a.071iVl[S 

37H'45^1.35.fJ01fj. 
JST i:.',i- in -Ml-, 

"inj ir.':i - 1;, J !■, 

Silfi ll'ii 

IJIII LI'rII 

(1].'. 41J11 
l-!r48ii> 

±ii] J (50, 



410. (Hlu 
410. HI i 
41ft .^^-1 
410.5CHI 

410. (^:m 

■\U} S^'J 

lll.lXNI 

HU.lf^T 

4iraa;j 

4n.D0ti 



411 fie? 
411 Ki;4 
iia.ow 

112. 1&7 

U'J3 J13.5«t? 

03 7 nsr iUu 

H01<Jl£J,lt:7 



10 
11 
12 
13 
14 
15 
10 
17 
18 
ID 



5t8. 
519 

B3« fisro 



'ji^O ^17 

.74!.:;tr 

*.t^J0 217 



nt>6|Jia.:irt',! -iO 

llrriK^.J'j'M VI 
":M iia nij^j -^^ 
*:m', IIH ^■;l:d -,'3 

>:.^ lU.m; v5 
Lt:ii'll4,arcj 
oci iii.ri'i 

1N^|-I1 I <i. 
t;i(i 114 h:. 



■'7 



"-;i;!i;i 



711 

13 iij-i 



mi 



=^^.7P-:^y 






7".''J!-ti I 



OUT r^n? 



7i.H> " 
I UK" 



fll :K ^'tll . 9r,3 F^-J2 , 91 7 -J 1 3 . iifir. 
>■:>; ■>74.ri7'iri:?!,rr,''Mr! nTii 
■ ■■'■ ^7 4.1 111 I fi-2.t 3:jra'jr!.77^. 
-;■;.; ■:7i.^iis li^urr.]-.! ^:^^^^!■ 



111 iil7 
**90 -J 17 
1!H| :;17 
tiii; '217 

K>2'Jir 
■10: 'JIS 

.77tij^JlB 
1 ir- ►Jls 

■;m ^i?t 

*JfiO*^JH 



.354l41f>.0l«>'^EO 
,^|ii4i:i.H^7 :il 

.l^i-i lirr.rjd: 
,K'^7 iifKK.n 
tej no in HI 
.<|]H iir; in7 
,117 Ii0.3:ial3« 
.JJl:;4Jil.:'M30 



;s4 

ao 
ii7 



31111 4|0,{>i7 40 
II ir no. Nil 4t 

-iLjii 4l7.1HHt 4'i 
W,\-\ II r Kit 4 3 
u^it 117 JVm 
7Ki 117 liiio 
bHo 117. Mm 
ftT^MllVKI;, 
(.i(i!f llH.ilUEi 



1 4 
4 5 
10 
J7 



1(17 4lH-,Ki7 Jt) 



: I 



7^*- :-,V4 

^11 f; 



■iG4,SiR':;iiJ.5.T^ii4iH.3nr; r.o 

4+;n.iHW.'^](i.:iriO:iiM.5inf r»i 

llvJ.lK'ir^lS'.J.MhlHjtfn .'■^'i 

^rr,,:>ri'i-J]'.i.ri>H i]H,>s3o r.3 

II-..- v.ii -I '.J r.ri 1 ] iJ . tHH' r.4 

El-.:. ;ii !.'.i : m lUJ.itn :^5 

,r,;. !■-■. -iM.^lls MU vi^^r; £i« 

,-, ..,.. .,., ,...,. inn. Hi -JJiJ ti:« liu Mm ft7 

■J t . TiH.'' 'iit ■ I ] ■:3 1 4 !iO , i!Sfl: ^•'.:t f . ot^: i hi . t .1 ■ ; 58 

I :*y^ ^'4 1 . fj 1 7 ! 4 [lO . HNJ « -r.'i M t-.^ 1 1 1 K ^: ".I 59 



■'•','' 



■ijl 
i 1 1 IV 1'^ 



li^9 



TABLE XrV.— -ACTUAL TANGENTS, ETC. 



d»< 



1" Currfs^ 



3° Curve» 






Tan. Arc? ( Taiu 



7 

8 


in 
11 

I ^ 

13 
14 
15 
J*J 
17 

19 

20 

as 

Hi 

3« 

31 

33 
34 

:»5 

3lt 
a 7 
38 
3U 

■lO 

4t 

4:i£ 

43 
44 

■Irt 

47 
4H 
41* 



2210. 

th!l3 
J-ilL 

,^17- 

] 

•2-J19. 
,22-*! . 

2231 

2 ill 
2;!-i(J. 

una. 



4310 
4211, 

4^5 



1101 

nut 
no-i 

um 

1109 
1104, 



4310.6; 
j;il«,IJ3 

4321, (j; 

4!&SJ.;}3 
132H.H^ 

4333,33 
4*i5.(KJ 
\-23&A7 

4240,00 
4vUl Ji7 
42i:J.33 
4i45.0i] 
424(1.67 



42,1 1 . 

mn. 

I2n^ 

4-irji>. 

4*i0.^. 



4:i(M. 
tJ68. 
437D. 



r»1> 2il7 



ri7 ^ivi 

fix SA-iS 
541 sjas 



71 

m 

m 

4Hj4t2:)^. 

.4t)|4-lSl, 
S:i4^S*1 

1:1 vim. 
.{17 4,".rf, 



1104.^ 
IIOdOO 

t iir? 4U 
iiai sm 

IUNJ.4J 

no; 41 

1107 K8 

um ri«:2i 

lt0«;,8i 2115 



3^^ Cnrve^ 



Ail*, 

2llXM>i> 
210i>,a')' 

2l02.5ul 

2io?i,ayi 

21ii4,lT| 
2l0o,00( 
210:i «:j' 

i>10(J.ti7' 
2107.50 



Tuti. 



3108 

am. 
Jill, 

21 12. 

m. 



iim. 

NOiJ. 
1401 

mn. 

11112. 

1 l^l^^ 

3 1L13. 



SS 7^U 



1109.3312116. 

1irt1KW>-;2Tl7 

ma. 2; :21m. 

1110 7r>[jlV.i. 

1111 22 21211 



1111.71 
1112, 1£l 

iii:i.o: 

I11:J.14 
lUiM 

MM. 11 
1114 ftil 
im iifi 

nir- - 

inrj (ti 
I MR, Ml 
IMO S^'- 
U17.4T 

M]7,t»ri 

111B.43 

1118.90 
Ml!> H£) 
Mt9.87 
MJO ap] 

Jl2i>.Wi 

iiiji.aii 

]]^.. ^^ 
11^L24 



21^1 K 
^121 
:^|2i. 

2!2;j. 

2m. 

2iaV 
212.1 
2I2IS 



3.-J M5M. 
IX> Ili4. 

<>T|n24. 

:W 112-1 
01 112^ 

ivr 112^. 
:-W 1 1 :t\ 
tK.i;U27 
07!M;!7 

a^i 112a 



J [2'). 

2131, 
J132. 

2I.U 
21^0 
21-^5 
2I3M. 
2ir^7. 
2]rl8. 

2140. 
2H1, 

21 H 
2115 

21 V-> 

2U7. 
12148 
1 2149 



.';G;ij]4'4. 

U78 1405. 

I 
393 140:^. 
7W 14<Hj. 
rJ43 140(1. 
?i:\^1107 
(J73 1407. 
iiSfrt 14iW 
a:.»2 1408. 
1t37 I41JO. 

iir.i iJni 

277 1410, 

I 
(til2 14M, 
tl171111. 
Si2 1412. 
rt\S 1413. 
8iirl I4i:i. 
TH7 tll:^ 
ftliiUH. 
ii27 1411. 
]42|14li^. 
4G7itJl{i. 



4° Cui've, 



Tun. 



loro. 

IOjO. 
10:^. 
1051 . 
1011 
I0.i2 
1053. 
1012. 
1053. 



552. lOSJ 1053 

.152 ;ji5iio:>i 

:h1sJ,5Sll 10,%4 

152 a32,Ml1ii 
553,(hti8 ICHfi 

153 301; ^^^,M 

-■i5;1.5l8 1i'uV 

\'V4 028 UIS7 
:r>l ^115 101T 



IJIO 

1417, 
1117 
1418 
]4«8 
1419 
14.^1 
1420 
1421 
1421 

14v»2. 
1422. 
I42;i. 
142.1. 
1424 
1425. 
1425 

112J-;. 
142^;. 

1427. 

H27. 
1128. 
T42.S. 
I it.} 

I im 
] }\Vi 
Ull 
Uil 
U32 



151 

Vrtt 
i.lfi 
556. 



07 117.141 
32 5ir.a8] 
T'^ 517 6(7 

:s;i''>i7.w;i 

rt^KIIH.UM 
44 iriM.341 

KkkLlH..17: 

11 15^015^ 
6^ 150,, ^t 



ior»8 

IU.-jO. 
10.10. 
1060 

vm. 

Itl61. 
lOOl. 
ltKi2. 

1062. 

[Of>a 

E004. 
1'»<(1 
(ihi.'i 
1 0*5^3 
10(35 
1066. 



A° Carvflb 



Tiiu. 



Arc 



tjio.oao 

JU0,3^ 
&H}.«67 
841.000 

844.957 
84S.000 

843,607 
84fi.D0O 



025'B4S.333 
120;a4a.6tl7 
;i15ll*44.(XK) 
5(M|844.333 
(5yQJi844 667 

1. 8a '845..^!^^ 



.'■i5!l,r>.l7 
.110. 7H1 
1iH>,(»21 
rrfi(>.2fn 
1(511. 4 il? 
V}f>. 741 
--tV( LJ^f 
Ifij :■-> 



33 143 

75 144 
1T!4U 
riH 44 I 



1066. B^ 
I067,{fr 
HJH7.fitf 

HVJ7.SJ2 

]\.m V 
1 11*11) i^H 



i:>6K7iK-. Rf70.4!= 



71K Kll . 

II MV.! 

liT-nrl 
t;T 11 a. 
^.^(i3 
'Hr.6i 



iii7t).M:i 

1 LCI. 25 

iici.n? 
1(172 nw 

MC-: ',»2 
io;»[ 3.i 
^73 7 
1074 1 

luTi 5 



447,680 
447 87f> 
Mrt,0ti1J 
48.3f^i> 
448.448 
(4rt.643 
14S.H;J7 
4 (DOSS 
149. 227 
4(S>,416 



845. (i67 
846. OU) 
(J4Q.338 

846.007 
847.000 
847.333 

847,687 
848. DOO 

848.007 
840.000 
840.aS8 
849,007 

A50.O0O 
H.^*0.^1S3I 
(160.607 
8^1.000 
851.88S 
851,667 
863.000 

&5«.fl67 
853. (XJO 

8S8.338 
858.667 
8.'k4.04iO 
8.14. 3;a 
854.667 
856.000 
855.333 
fl56.«a7 
856.000 
S56.SSd 



(40. ftf 1*1856.6(57 
4^1i).800H57,0G0 

(KMHt rt57.667 
4-.0;^73 8.^8.000 

1.^0.51^858. 3«8 
i:*0. 7(13 j 858. 687 

4n<.i.a52 8iia,{W}'i ' 

i5(.1-jlk'ja 338 
t51.336lH50.667 
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TABLE XTV.— ACTUAL TANGBNTB, ETC. 



e* CavwB, 


7* Curve, 


S» Curve, 


0^ Cufv«* 


10' Carre. 


4»« 

"o" 


Tmi. 


Am. 


^^M 


Arc. 1 Tub. | Arc 
60a.Uft(>!f:&J4^5*a,U(KV 


Tati. 1 Art'. 
'm7(i^''4t>U.ty>7 


Tttii, 1 An.\ 


3eiv:st 


TOO.OW 


H14 sasj 


itW.^'l7 


4'J0.(MJ 


3flO.SS>l riOs^TR 


314 a!iB*wo itay 5^75 .305 &-jriaoH 


im.rAiAmi^ 


aiJO.BN 


J'4i>. 1117 


1 


36 r . 0.3:^ 7^) . 550 :l N . Ser, wo . J 7tJ :J75 . 3K? ' &3ri . 4 1 : 


3^4. nasi 4e7. 0-37 


'i^>.4]2 


12L>.a,33 


18 


867. :^M 


7(>i) jt^i -U 4 . Wli? tiAH J . 7 1 4 yr75 . KIG J^"-; . ttlT^ 


Ji44.im4«7,£i3 


'SO.SlKi 


4*'ft.ri);)(i 


3 


867 ;ji>s 


70 1 n 1 .1 1 1 . fl;iH|fiiio 95ii 2T5 , sas sas jt^^^ 


s245.(Wn4U7.407 


;i*XJ.ai>i 


4-20. m-; 


4 


867,riSl 


:ru issi^ 


,11 5 . 07T' (Wt 1 fK f t>T5 . 745 55^(1 . (W^ 


^S. 13,4 167. 55K^ 


ti3f(,Gi*H 


4^).H'J-1 


5 


aei^tifis 


701. 0U7 


ai5.if[l1 Of31 .4;K* 275,867 5£!0.2,54» 


'i45.3tyy4«7.778 


*J^.7i¥f 


421 Oliri 


6 


867.851 


7U1J*J4 


a 1 5 . ai 1 Wl . fiii7 ,i7& . StiTj .yJO . 458 


iim.^7i:m.wii 


-in).«s>i 


41^1. KiT 


7 


ms.im 


•mi^ 


si5.4ao;a'n . JK}.^ J76,i£i4 ^m.m7 


s;4r,.476 468.14K 


^aO.OHT. 


4^*1 ,3:W 


8 


80S. 166 


:tjs.5oo 


3l5,tEeOtM.34;jL^6.Sfifi3 


536. S7& 


S4&.5a2 


468.833 


m.tjeo 


m.MJO 


9 


m^^zi 


Tns.rffi 


Sl5.7r>7G(K3. 381*276.^40 


5^.063 


S45,fle7 


46S.519 


2^21. ITS 


421 .l>67 


10 


.S^^.\^: 


7ym.i]6a 


315,806 UM.&19*r6.4«S 


5!>;.3^ 


;r45.795 


408. TIM 


U-Jl .t!7^i 42i h;^^i 


11 


m- 11^1' 


7ii3.!S^ 


3l6.0e5l6<.>a,BS7^J76.5Hl 


&-J7,bOO 


■^W.0O3 


4&S.y8i» 


-:JI 370 


4'e'.j.(Mj 


12 


8e 


T't^.ttU 


310 170!«O3.O95:^7ti.7f>-i 


537.?(ft< 


Hi46.00H 


40a 074 


2SI,4tH 


4'^ 107 


13 


9t- : ■■ 


: i:l.«HSl 


31fi.305;6n3,;^^i:'r7{i.KM 


&^,&I7 


i?46.114 


m{\.2:yu 


2^1 .rj^u 


■i-j-^.^i^ 


14 


dt 


:^i4.i«7 


am.445ki<>3.rj7i!'j7fi.w3 


53M.135 


iTiCSa-i 


46^1444 


.'!2 1,6,^7 


4i.'2.:^>|i 


15 


Si 


:i'L444 


3l#.5e4|60a,8lO^.O64 


52fl.333 


^[U,3-^0 


-m.(\:M) 


-'5;i.7M 


4-43.007 


16 


m 


U.73K 


3ifi,7H)[flcM.04ear7.irei 


&3*i.r>43 


'J4(!,435!4n^rf*!r) 


2-.:].Nl( 


4S^!.HS:i 


17 


8C 


. u.-kOM) 


m9,8n4«CM.S8(V277,B0l 


5*JH.7r>0 


iilfi.,vii;47u.[kxi 


'.^.; 1.94.3 


433. £W 


18 


8t^^ . ' ui> 


-06,373 


316.393 BS)l.5&t 377.423 


53S.j*5e 


iltS^'Mi 470.1a, 


-%;2 041 


43,3,107 


10 


36».5£9 


70S,5M 


317,133Hm,7fiaWr.5i4 


'1^.167 


G4fl.757 J7ii 370 


^?>j n^ 


433 Jm 


SO 


3ro.(ii^> 


Ti«.fi;j:i 


3l7;afi*^:0ft5.0lTO-2:7 i\r.Z 


r»aa,S7?. 


■JJfi.Wi'J .[Til .-.:,■, 


'J»2.033 42M.r]iM^ 


il 


31t>.!244 


71)6,11] 


;}l7,40y:605.t;r3H .^7? <^r .VJ^1.5H3 


^(J.iii'.s iji.; ji 


- :^-iM 4:;fi lift; 


'^38 


370. 4<y 


Tin3.aa» 


3l?.B3R:fi05.47';'ir^-s'.r.i 


v:i^r»i 


317.07:d4li^ :o. 


■-'J.4t^J4a3.s;i3 


'J 3 


3Tl^^>1^7l:Ki.tt07 


Jil7.673 


fl\5,7l4,iL'^>i 0T7 


.^.IG.OiTff 


^247J7K j^i.iii 


■:-J..M7 i'2i.tm 


t24 


3';^v7'^' 


7iHLft44 


3J7.8I:! 


6l^5.&M aTS i3f) 


r.M.t!i.iK!'J(7.-i'^(^:i7i.^iP'i 


■,t^J tur. i'ji.iii7 


16 


3Tih^M 


roT.se-j 


;jl7.tt5i! 


60e, lt)ft|;i7M.*06( 


hm.i-i7 '2^7. tmr<} jht 


-JJ'J 7]'ri'.?J.:irir-( 


'^6 


3ri.<M.; 


707., VHt 


31^ os: 


606.43L»r:i^,H7Tt 


530.(;-.V'jr.50rM7T,t^fi-: 


■i22.Hj:4'.'i..^^iii 


^7 


871.11m 


707. 77H 


31rt.ei^j 


l]O0,iJ<i7^iTM..nf8 


n:!^).^?;-!'^^:.^!.!.^ iriK-iJ 


^ti^2M\it 


is;4.(H'.7 


'£» 


STKaea 


7mm\ 


Hi'A.mi 


6()^J.a<^5|aTrf.C;2l! 


r^il,tl4'J 


::47.7I3 


47;^. 0:^; 


22-MPWrJ 


42[.S:i;i 


iO 


871. K4 


7Cft.S3!3 


3ie.>50ti 


607.143 


27^.741 


K51,S.^.il 


Ml.H^ 


^?i,l'ia? 


22;i.nj}T 


4 S.'^. 01^1 


:io 


8n.r>f*a 


r^^.flfi 


3lft.ft.3fi 


(lOT.SHi 


'^7W.m^ 


r}^i.45w 


^4T,H"i7 


1 ■..'■4.407 


'i^n,n\ 


I'Jr'jIOT 


."il 


3ri Kjn 


TI^S.'^^'I '^1^ 77T'i-ii7.f:i[l":J7H ^7^ 


.VI 1 .1^17 


;?4H.0^i'j 


47-2.ri^i;rj-j3 esn 


125.:^:^:^ 


:S3 


8; 'J t^Ji 


TiHJ h.T ^.l- :i|' i.'i; <'i; '.'7^^ Hm 


r^il.875 


■i4Hj-(0 


I7t?.77-^ 


'-2:i ;^a 


1'j.^ ^.^lll :t» 


3r-i.nii 


I'l^i. JM :.|-.f iih -.V'X, ■:7U. ■■■,'; 


oJ^.(»H3 


iilH.SlS 


4^J.LH;H 


2-i;i.jS] 


i'Sij.'-.-,' :U 


sni.a^^x; 


■;u^. 7i.n: 


at^PJW WPi.r-5;i[^it!7!h.aiif 


.^'i-i.e[t'J 


,J4M Ji51 


■iVi.us 


■.-j:i.r.;jj 


r^r* w:i.'i ;s5 


3;^,'i«a 


710. (XH) 


:Jl0.319;t(tl8.nTl '27^.if,H 


.%3:;.UNi 


;^')H.(5u i:;i.HnH 


:i'-::ij'o 


-l2iLiii-f ;SG 


3:3.04;! 


710.!J7S 


3io.4&t>;fios.iiioS70.:iHo 


:..-i;;.7os 


24,S.:r<17 47H.;t]!^ 


■J^ri ;-N'- 


J-J0.]<i7 :5 7 


STUJ^U 


7l0.57.fi 


3l0.5n«JiJ0OO4S'2T1>.7L>;? 


ti^.Q]: 


J4H.(i;r]473 704 


-:i.H;r. 


4'J0.33:i 38 


d^2.im 


no.e-^i 


3l9.7;i3.609-i>H6 5.'7W.fl;!0 


r^^.ii-fi 


248.7W 47Ei.^^!< 


2:2.3. imn 


l2t{.G(m 3E) 
1 


37S.1'30 


711.111 


3[0.B&S'(lW.?ivM '27^ ^ir-'r^-ii-rl^'^jft ^-^0 474.0TJ 


•yii fr.- 


f^r;, f!i;7' 40 


37^,^^^ 


T1I.3K0 


3-iO.O(>7f1'>l(.7if'i'>^5 i'..- 


-. - -. rJ JH 1P^I4 l74.-r.^i 


■^■J.]^v i^rij.^-n 


11 


373.445 


TUMV. 


3'i0.1)7 ijIO ihHi -^^i i-.j 


.■-.:■' ^^|- -.^JIP Itl'J 47-1 4 H 'i^ i . ■.^".| . 


i'J7.<'iiU 


+2 


S'i^M^i 


7n.HJI 


3'J0/i>-,* lilf' ^;is 'j:^.o Muo 


r,.!.| ■!;,- J 1:1 ;ii- 37 1: \v\i->^:\ Mj-J 


riT.iiiT 


43 


37.1.. 7^(1 


7^^.S'^^' 


3'ji! ir; i^'ip ];o 'iso..iiu 


r,:ii 1'.: J 1.1 .ii:- 171 -[:. 22\.Vi:< 


l27.H?j;] 


44 


373. WJ 


712.f,0< 


3-^i.rr,^ iUii.7[4t?H0.Mi) 


T^u.\;' ■.■!■' r.'i i;"i I'lh^ -j-^iri^fi 


.V>7 r^ink 


45 


87-l.<JHrj 


71^.77fl;5i:0.n^JMJ||f f^:.:2 ::!>!it cv;"! 


:.:'.: r,-. -1:1 V'!i J7:'.l>r. -^^S.ii^U 


r,'r.i;i.7 


16 


374 l^iJT 


7i:i.i>;'.0 rwo ><;].% rii [ . ]i.m jsih ',- t 


r, :i '^triwi '■,:'.^ r,:^ :l■.^■■l-li ^,->,'. 


IJ-; -'■:■; 4 7 


37-1. JOJi 


7]B.?n;i'^-ji).LJ74 fUi.-ixi-.fjsifr Mini 


.",.;:, ^1J i:j iir. -i, r. ..'■..'iJ' 


■J -J 4 '^-^:i 


J:J- ini,.^ .18 


374.5-tJT 


7ia.yn 


:^:il.lL>'JUll.{jO( i^l.UL^J 


fii^h.2kt> 


:M*'iy.^M (475.741 
1 


':'2AM-^\ 


42fl,HJ7 


49 


374. Tdl) 


7l3.8firj 


3al,Sl4'fin,Pft.5 3Sl.M3 


mV4l7 


^4i\.fm.m.Vfm 


L'uYj.nis 


42^.338 


m 


37I.WR7 


7M,lti7 


a-Jl 3H.3'6]-:i.l43 2^1 2r»4 


53,5.fii^»!^^^n.^^;5 ris.in 


2^^5.1 IF) 


4'2H TiOn 


rii 


8:5.050 


714.444 


:-til..vj3ftrJ.:iSi 3Ml.:mi 


rKirr,H;^:i:j:iij \7\^v:u ■>*.«: 


■.'-:^5 e]3 


i:)s . og: 


-.2 


37,'j.3ir 


714 ;-A* 


:«l.05H6l^.0ln^2«^.5a^ 


r,3fS.D4'.^'^'.o.'j> j:ii. 1^1 


l2i!5.3lihi 


4t^H J^iir-- 


r.3 


375.>lf;5 


715 , ft O.sei . 71?:^ Jil-:? . X^j7 ^^T . <U:^ 


rN^iye.vvrMi.ii'^;-! i:i).<j:.'i 


l^^^■l.4^li^ !^^i -1" 


ir»4 


8:r..Si*7 


7in.S7S:i'.'1 LP'S' I'.r^ 'iW:;>S].7iri 


,'hiij.-tr>^kr:iO 4inj -[tfV^r.j 


•:i\^n. Mhi (-1 j^; 


.--5 


87 o . ( iEM)i 7 1 J^ , !" 5(1' ^S'^i <r I 1 u ;i . ;i;^3 ::s i . mj 37 .v .t5 j n i7 L^'^^ 1 . * n Ji j -i 77 . o;j7 


.■^-.^^..^flH l-.M :-. 


.--0 


87 ri . ?i!47' 71 5 . l^S H^^i . -J> K fil a . fj? I tiH 1 . 'JH^, 5^-ili . 1^7.^ ;J50 . 705 477 . '*Sih! 


^^-Jra.OO:! 


-(l^^l H-jJiL 


r.7 


87fi.miis 71^.111 .*J2a.84Siflis.Hin ^3.1^5 li^ir.nna *j5o.kio,477,407 


2'J5.7fST 


4'JH.i>f!7'i>8 


37tJ in7 71Q,.SS0 3^.4fillfll4.048 2t^a.SSt5,ri:^.afK3 350.fllwl47r.fiflan^a5.8H5H^a.^:^y: ^y 1 
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TABLE XrV. — ACTUAL TANGENTS, ETC. 



O 

1 

a 

3 
4 
5 
6 

7 
8 


10 
11 
IS 
13 
14 
15 
16 
17 
18 
19 

20 
21 
22 
23 
24 
25 
26 
27 
28 
20 

30 
31 
32 
33 
34 
35 
36 
37 
38 
39 

40 
41 
42 
43 
44 
45 
46 
47 
48 
49 

50 
51 
52 
53 
54 
55 
56 
57 
58 
59 



Tan. 

2257.94 
2258.91 
2259.86 
2260.81 
2261.78 
2262.75 
2268.73 
2264.70 
2265.65 



1« Carre. 



2267 
2268 



22n. 

2273. 
2274. 
2275. 

2276. 
2277. 
2278. 
2279. 
2280. 
2281. 
2282. 
228S. 
2283. 
2284. 

2285, 
2286 
2287, 
2288. 
2289 
2290. 
2291. 
2292. 
2293. 
2294. 



27 



2295.58 

2296 

2297, 

2298. 

2299 

2300, 



2:i02, 
2:W3 



2305. 
2306. 
•-•307. 
2308. 
2309. 
231). 
2311 
2:^12. 
2:^13 
2313 



Arc. 



4300.00 
4301.6' 
4303.33 
4305.00 
4;»6.67 
4308.38 
4310.00 
4311.6^ 
4313.33 
4315.00 



4316. 
4318. 
1320. 
4321. 
132:1 
1325. 
4326. 
4328. 
4330. 
4S31. 

4333. 
4835. 
4336. 
4338. 
4310. 
4341. 
434:3. 
4345. 
4;i46. 
4348. 

4a50. 
4:^51 
4:353 
4:i55 
43.56 
4:3.18 
4:360 
4361 
4:303 
4365 

4366. 
4368. 
4370, 
4371 
4:373 
4375 
4876 
4378, 
4380, 
4381. 



43S3 

4:385 
4386. 
4:388 
4390. 
08 4391. 

a5 4:393, 

.03 4895 
.00 4396 
.98 4:398 



a<» Carve. 



Tan. 



1128.52 
1129.01 
1129 50 
1129.97 
1130.44 
1180.93 
1131.42 
1131.91 
1182.39 
1182.86 



2150.00 
2150.8:3 
2151.61 
2152.50 

2158. as 

2154.1 

2155.00 

2155.83 

2156.6' 

2167.60 



1133. 
1133. 
1134. 
1134. 
1185, 
11:35. 
1136. 
11:30. 
1137. 
11:37. 

1138. 
1138. 
11:39. 



11 

1140. 

1140. 

1141. 

1141. 

1142. 

1142. 

1142. 
1143, 
1143. 
1144. 
1144. 
1145. 
1145. 
1146. 
1146. 
1147. 

1147. 
1148. 
1148, 
1149 
1149. 
1150 
1150. 
1151 
1161, 
1162. 

1168. 
1168 
1153. 
1154. 
1154. 
1155. 
1155. 
1156. 
1156, 
1157 



Ai-c. 



752.400 
52 724 
753.049 
'58.364 
758.679 
754.004 
754.329 
764.654 
754.978 
755.298 



2156. 
2159. 
2160. 
2160. 
2161. 
2162. 
2163. 
2164. 
2165. 
2165. 

2166. 
2167. 
2168. 
2169. 
2170. 
2170. 
2171. 
2172. 
2173. 
2174. 



2175.00 

2175. a3 

2176.6' 

2177.50 

2178.3:3 

2179.1 

2180.00 

2180.83 

•iisi.e 

2182.50 



iias. 

2184. 
2185. 
il85. 
2186. 
2187. 
2188, 
2189 
2190 
2190. 

2191 
2192. 
2193, 
2194 
2195 
2195 
2196 
2197 
2198 
2199 



3® Carre. 



Tan. 



Arc. 



143:3. a3 

1433.89 

1434.44 

1485.00 

1435.66 

1436.1 

1436.67 

1487.22 

1437.78 

1438.88 



564. a51 
564.594 
564.838 
565.074 
566.811 
565.664 
566.798 
566.041 
566.285 
566.621 



6091488 
933 1439 
258! 1440, 
573 1440, 
888:1441. 
218 1441. 
5381442, 
862 1442.78 
1871448.J 
5021443.1 



817 1444. 
142 1 1445, 
467 1445. 
792 1446 
116,1446 



1441 

1447. 

1448 

1448. 

1449. 



r62.046 1450 
r62.:370 1450. 
r62. 695 1451, 
r(i3. 010 1451, 
rG3.:325 1452. 
r63. 6501452. 
03.975 1453. 
04. 299' 1453 
W. 6241454. 
64.949 1455. 



1465. 
1456. 
1456. 
1467, 
1457. 
1458. 



203; 1458 
527 1459 
&52|l460, 
17711460. 



'68.60211461, 
'68.817 1461. 
'69.13211462. 
69.45711462, 
'69.781 1463, 
■70.10611463 
■70.4:3111464 
: 70. 755 11465 
771.08011465 
771.40511466 



4« Carve. 



Tan. 



586 
830 

or3 

310 
546 
789 
033 
277 
520 
764 

007 
244 
481 
724 
967 
211 
454 
698 
941 
185 

.428 
665 

.901 
145 
888 
632 
876 
119 
363 

.606 



Arc. 



6« Carve. 



Tan. 



1075.00 461.581 
1075.42 451.726 



1075.88 
1076.28 
1076.67 
1077.06 
1077.60 
1077.92 
1078.83 
1078.75 



1079 
1079, 
1060, 
1060, 
1060. 
1061. 
1081. 
1062, 
1082. 
1062, 

1083. 

1088. 
1064. 
1084, 
1086, 
1085. 
1085. 
1086, 
1086 
1067. 

1087. 
1087. 
1088, 
1088. 
1089, 
1089. 
1090, 
1090. 
1090. 
1091. 

1091, 
1092. 
1092, 
1092. 
1093. 
1093. 
1094. 
1094. 
1095. 
1096. 

1095. 
1096. 
1096. 
1097. 
1097 
1097, 
1098. 
1098. 
1099. 
1099. 



88454.$ 



451.921 
462.110 
453.299 
452.494 
462.689 
462.884 
468.079 
468.268 



.467 



.847 
086 



462 



.616 
.810 
004 
194 



Arc. 



860.000 
860.833 
860.667 
861.000 
861.838 
861.667 
862.000 
662.333 
862.667 
863.000 

363.883 
868.667 
864.000 
864.838 
864.667 
865.000 
865.388 
865.667 
866.000 
866.833 

866.687 
867.000 
867.838 
867.667 
868.000 
868.3:33 
868.667 
869.000 
869.833 
869.667 

870.000 
870.838 
870.667 
871.000 
871.8-33 
8n.667 
872.000 
872.333 
872.067 
878.000 

873.388 
873.667 
874.000 
874.838 
874.667 
875.000 
875.888 
876.667 
876.000 
876.888 

876.667 
877.000 
877.888 
877.667 
878.000 
878.338 
878.667 
879.000 
879.888 
879.667 
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TABI^ XIV. — ACTUAL TANGENTS, ETC. 



«" €nrw«^ 



Taij. I At 

37r.ao&ns 



377. 4,V 
37T,6l» 



377,385 

378. i»0 
SmAV 

378. 737 j-:!*} 



!• Curwe* 



Tail* j AiV 



323.447 
8^. 861 



:|78.0IJ0' 



l^liT 



444 3*3JI 

«7Ki:l24, 



m4.?y4 

til. ^4716 
615,714 
015. OM 

eiD.iw 

GlG.4^Jia 



A« Curve^ 



Tan. I 

:^»ti 4t^ 
2ftf 70ft 

28?j 314 



flfir ssi .^.'it 

tttiS JS8 In;4 



3;tt.OtR3l7i!l 

3^Ka:i5'7ai 
37B.3eif[7i;] 

37B,AKilTiw 

aeo.iKulTva 

380 ,1-^1 ?-a 

380.8SD7siJ 

I 

S91.itl7'7^, 
8Hl.47»t7a!V 

SHi.eaT'7ir> 

5»1.71W!TlJ<j 
ftSl .ttS7 7i>0 

»<!i. 44 417*17 

3S;J.60r737. 



8»a.084 
3K.*J.4l)0 

aKS.7»i 

**».SS3,7ao, 
»<4.E41 730. 

aai USUI 731 . 

ass.0-ii:7;n. 



88a J HI] 
3Hft.S^i4 
8flS.Ml 

383.8-^ 



i:i5;i7l5 
27^161? 
4 10:01 7 

fAikfir. 

^iST I til B. 8 101^84, 1137 



■JH\ (k^T 

v^ ir>."5i 

;.^>W.3II7 



.5IT fill*. 

,<ir,?* I.. 11 

.j7K'Hi><). 
,tJ17it5;*l. 

.Tseti^i. 
hyf] ij^i, 
.OS.'>,ii'Jl . 



J#7.:4)Li 
.W7.7US 
537. ei7 

53S.1 

688, M:: 

5SH.i)tS8 
.V«> l^iT 
53ft 375 



»« Cnrrfi. 



Ttth, I Arc. 



iMJi-J7 

aril iMi 
:irpi :i*y 

'J51 Cvi 
iM 07l! 
sis: 88' 



10" Curvf*. 430 



■177, ^TK 
^77 iKW 
47H UH 

47H :m 
\:h.uvj 
J7K ';j4 

t7>< .KKlf 
47!> (>74 
4"0.a5!k 
4?J.44^i 



Tun. I 

■iy*S.ijmi 4iii>.if5' 



■jj« 1 



4:ii> :^33 
^;^(^ rxX) 
wo ^>)7 



.^'ti 4D4 4a<* k38 
:!i» Wis 4^1 J NX) 
:K»>.«5ft4Sl 101 
1J(V7&7 4J51 Mr» 

'^je.M5]i,4aj.roo 



:^H? . %WJ 2^'; £ iflR 4 7?) fl30 I-'fl as fl 1 :il r^7 

.'■k3*).7L*i.^-r/^/J«>tj I7il.-h]:,'i^r un i:l[ ''33 
54[K(Mni -Vj ;i| |.4H].(N)il ^J7 1 IT li-J ihX) 

.MO . '^ IK 'jr>s; . J ! iJ iH 1 , 1 K-, vit: i^^in i ^.^ ] 1^7 

^1 1 > 4 1 71 :i(\2 . ^i" ! 4,Mi 1 . 371 \- '>if7 :i:iJ ► I.TJ '■'. W 

.>I0 tV^N -^51? ft3.1 1 JW I .Vrf; ' A^^ 4'^w ^,'[w ^jx) 

-Kir h KVi i^ii . 7 .11 ' J Kj I 74 1 1 irJ7 . hV,'5 ' 4 ^\-i i : i57 

.Mi.o.i:: -.ir3'j s-.M \^i irjt^te *y^*i rh^ .^;J3 

hTj 1 . CM i -.-^^■i . i'>' INK n ] k^rr .r*i» 4;n f sX) 

"■4 ] . 4r»is -ir^^ . iHi,1 jsi , *«i ihrr .HUfJ^sa. 1 157 



04Hf 3^4.755 
1*Wj;i^4>77 

7(i^!- '>!.-> J tn 
4411' '.^y' ^jn 






^^4i.e67'iir^H ini* 

hV^i >7^ ^-^s v;7 

r>j'i -^'.iV/.T);] VM 

.■■I-,' r.iio -jrv] i^f,' 

:-i\> jip ivi ;iii 



4K1 .4H1 227 fllO! I3;i 3'J3 

4S1 0(1? V>28JHf7;J.V4 r^X) 

4H^ l.^jT X"-JH V*!-,'-!:!] <:]3 
^^C.Hi7'-H^;H.a!J7 -1:1} lr>' 



001 flL':i. 
i 

i.l4r>'f;':f] 
'J7-. i.Jt 
■Ji: I.- 1. 

{5HTh,ti;;4 

::l0fii5 

5i4fi^2ft. 

ccotia<}. 
7!}'i rs-i;. 

(-73 0-^7. 
J 1-2 tfi7. 
3n:J.t!'^7. 
4SI1 fi-T. 

7G0;«3«. 



]4:i,^K<j. 



!J71|;^|H7. 
■J'''! ,:'>i7. 

r?ut,:H7. 

Of^ ^ \M7 . 

IT'l -'^f^. 
71 I L's*^ 

421 r-J'^'^ 

3S1 2^^^ 
«11f2>i1t. 



:,!:;.'. 1: L!.-.;i ^is (s:;.^lL);^|'^^^l .rr, |:^ft -v^S 
;> 4;:i . 1 -;S |',^^;s ;^-;i> -i m; . 7 7 ^* ; -Jiri WM^ i :J4 . rnX) 
w M . 3:^a ; 2ri4 . i i^f ► ^ k:> . f(i i.s ^-jr" 1 iK^t I i^ i m7 



543 7.^1*1151 

M4 
Ti-li 
M 
Mi 

i-.'.i.i'ri-i^ 

I^o^ImJ^ ^-.^ 



t,7.^lk;a')4 '11 
.i(i:'r>* 

.,:i7^'r.l 
f Miuj-JM 






17H;5l*i 

oui r.i7 
1 if.i r. r 

r>ri7|5i.t 

7J><'MS 

ii-H .m:? 
iirp7^tit 



iii':v.Vi 



2uvm 
1 1 ■/J i(^a 

:Mt IS4 

h-S5i 1^4 

uu; (S4 

]0<: 4H4 

^jj IW 



.ii33 ','',^.S7!)4^!n.OiXl 

5 Hi a^>.[<7; ^rj,:i <f)7 

hs^i-j-j«].iH!i j;Vi.:*iX) 
n7.i -^ij :jsii jr]:^ t'.rj? 
.^J.Mf-'JH Miil i:;.% Ki3 

4n''.^^ji> i:m i'M.i^^o 

f.:}Ji 'J'JVI ,Vi!j -jrsd. Iri7 

..hj,%'-j!rf;.-r4fm n^is 
iMitk j^u 7r<i;4a£;,fH)o 



i>; 



{ll7l2ri<J 
iL^V'^ji; 



5-H;t|ijr>7 
7tiijlifj7 



i;ir 1^:. 
: 1^1 i^.-i 

ilTl ind 

I S'J 4!^(l 

.:iiJl IS*] 

I 
33f>' 137 
r.ii| 1H7 
f'ilfh 1H7 
71S 1^7 
.^■J': |!^7 
.'i.-:i i:-r 

, iro J^-^i 

,lHJtil4W8 



I 

.i^r,'ri;>.8aj'riti 
;\;i.' '^.^^j Ml ni 
:.rjr; ',^;iii v\',s irs: 
.; Jl jria l;;ii W, 

Ill -^Ao li.i; r; 
.s;'.n,;^:1ll^ 1^:- iii; 

'i'^T"jju rj<^ rr .... 

0\\ ■s.'M \v::^ iiS.rnX) 

.S.VJ'tJril>.7i;:i 4::i!S,JlJ7 



tM7 

■ (hX) 
-"57 
: :J3 

ri)0 

^■33 



Ofj;'2?SO.H]P4flK.3: 

-j-jjrio.iiur ir^rt.MX) 
Jiitl'yil.iif:?- i;trt r.fj' 
^.LJAl^':^:.rf^^ ns ^;38 
7;>^ '::ii -riri (?^it O110 
fHi^t '.J:^i r^iMi Mit 1 
1 is 'j-11 Ji^is 4:111 M^3 
:i-L:i-JMi 4sn l^iirr.iX) 
niivjni.riii=i i;-iy 06' 
7(n isuua^Mya kj3 
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TABLE XrV. — ACTUAL TANGENTS, ETC. 



44'* lo Carve. 2« Carve. 3« Carve. 4« Carve. 6<» Carve- 



2S14.95 
•>S15.90 
•^16.84 
2817.88 
2318.79 
2319.76 
W20.74 
2:«1.71 
2822.69 
2:^8 66 



Tan. 



4400.00 1157 

4401.67 

4408.88 

4405.00 

4406.67 

4408.88 

4410.00 

4411.67 

4413.33 

4415.00 



2324 
2:i25 



2:m 
2880 
2331 



2:335 
2338, 
2*37. 
2338. 
2339. 
2340. 
2:341. 
2842. 
2343. 

2344. 
2:«5. 
2346 
2346. 
•2347, 
2348 
2319 
2350 
2351. 
•2:}52 

2353 
23."4, 
2:355 
2:i')6, 
2357 
2:r>8. 
2:359 
2360, 
2:3t)l, 
2:362, 



2364 
'2365, 
2366 
2367 
2368 
2869 
2:370 
2371 
2372 



4416. 
4418, 
44^ 
44S1, 
44S8 
4436 
4496 



4490 
4481 



Arc. 



116S. 
1162. 
1168 
1163. 
1164 



601164 
07 1166 



4428.88 1165.75 
83 

71 



4488. 
4485. 
4436. 
4438. 
4440. 
4441. 
4443. 
4445. 
4446. 
4448. 

4450. 
4451. 
4453. 
4455. 
4456. 
4458. 
4460. 
4461. 
4463. 
4465. 

4466. 
4468. 
4470. 
4471. 
4473. 
4475. 
4476. 
4478. 
4480. 
4481. 

44a3. 
4485. 
4486 
4488. 
4490. 
4491. 
4498 
4496 
4496 
4496 



Tan. 



1167.99 
1158.46 
1168.96 
1169.44 
1169.92 
1160.41 
1160.90 
1161.89 
1161.87 



2800.00: 
2800.83 
8801.67 
.60 
.88 
8204.17 
2805.00 
2205.88 
2206.67 
2207.60 



1166. S 
1166.^ 



1167 
1167. 
1168, 
1168 
1169 
1169, 
1170 
1170 
1171 
1171 

1178 
172 
1173 
1173, 
1174 
1174 
1174 
1175 
1175 
1176, 

1176 
1177 
1177 
1178 
1178 
1179 
1179 
1180. 
1180 
1181 

1181 
1182 
1182 
1183 
1183 
1184 
1184 
1185 

lifts 

1186, 



Arc. 



Tan. 



771.780 

778.046 

772 

778.685 

778.009 

773.834 

773.659 

773.984 

774.808 

774.683 



860 1467 



8908. 
8809. 
8210. 
8810. 
8811 
8818 
8218. 
2814 
2815 
2815, 

8816. 
2217. 
2218. 
2219. 
22i0, 
2220, 
2221, 
2222. 
2223. 
2^^!. 



2225.00 



2225 
2226 
2227 
•2228 
2229 
•^•230 
22:30 
2^231 
2232 



2234. 
•2235 
•2-235, 
'2-236 
2237, 



17 
00 
83 
67 
50 
3.^ 
17 
00 
2240.83 

2841.67 
8842.50 
8'248.83 
'2844.17 
2245.00 
2245.88 
2246.67 
'2247.60 
'2248.33 
2249.17 



i.005 
i.3-39 
i.6.>4 
i.979 
;.304 



k95:3 

'.278 
.602 



Arc. 



Tan. 



1466.67 
1467.88 
78 
1468.33 
1468.89 
1469.44 
1470.00 
1470.66 
1471.11 
1471.67 



1478. 

1478.78 681 

1478 

1478 

1474 

1475 

1475 

1476 

1476 

1477. 



578.850 
579.086 
579.3^23 
579.566 
579.810 
580.053 
580. -29: 
580.540 
580.784 
581.08; 



581 



1477 
1478 
1478, 
1479, 
1480, 
1480 
1481 
1481 
1482 
1488, 

1488 
1483 
1484 
1485 
1486 
1486 
1486 
1487 
1487 
1488. 



.78 



784 

785, 

785 

785 

785 

786 

786.628|1492.22 

786 

787 

787 



1488.89 
44 
00 
56 
11 
67 



1490. 
1490 
1491 
1491 



1492. 
1493. 
1493. 



1494.44 
1495.00 
1495.56 
1496.11 
1496.67 
1497.22 
1497.78 
1498.83 
1498.89 
1499.44 



598 



Arc. I Tan. Arc. 



1100.00 463. 13-2; 
1100.42 463.321 
1100.83 463.5101 
1101.25 463.705 
1101. 67|468. 900 
1108.08,464.094 
1108.50 464.289 
1102.92 464.484 
1108.33 464.679 
1103.75 464.874 



1104 
1104 
1106 
1105 
1105, 
1106 
1106 
1107 
1107 
1107 

1108 
1108, 
1109, 
1109, 
1110, 
1110. 
1110. 
nil 

nil, 

1112. 

1118. 
1118. 
1113. 
1118. 
1114. 
1114. 
1115, 
1115, 
1115 
1116, 

1116, 
1117. 
1117 
1117 
1118 
1118, 
1119 
1119, 
1120, 
1180 

1180 
1181 
1121 
1128 
1128 
1122 
1123 
1123 
11-24 
124 



880.000 
880.333 
i880.667 
881.000 
881.3:33 
881.667 
882.000 
882.838 
862.667 
888.000 



0691 
864 

468 
668 
.848 
048 
838 
487 
616 
811 

006 
801 
896 
691 
786 
960 
175 
870 
665 



.667 
884.000 
884.838 
884.667 
886.000 
886.888 
865.667 
866.000 
886.888 

886.667 
887.000 
887.888 
867.667 
888.000 
888.838 
888.667 
889.000 
889.a33 
780 889.667 



470.903 
471.098 
471.893 
471.488 
471.683 
471.878 
478.072 
478.867 
478.462 
478.657 



690.000 
890.333 
890.687 
891.000 
891.8:38 
891.667 
602.000 
892.833 
892.667 
898.000 



894.000 
894.833 
894.687 
895.000 
895.383 
895.667 
896.000 
806.838 

896.667 
697.000 
897.838 
897.667 
898.000 
898.333 
896.667 
899.000 
899.888 
899.667 
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TABLE XrV.— ACTUAL TANOENTB, ETC. 



6« Curve. 



Tan. 



885.996 
386.150 
886.313 
386.476 
386.688 
386.801 
386.963 
387.125 
:«7.288 
887.450 



387. 
887. 
887. 



389.227 
389.390 
889.552 
389.714 
889.877 
890 039 
390.202 
390.864 
527 



390 
890 

390 851 
891.014 
891.176 
891.839 
891.501 
891.663 
391.826 
391.988 
392.151 
892.313 

892.475 
392.638 
392.800 
392.963 
393.125 
893.288 
393.450 
393.612 
393.775 



394.100 

391.262 

394.424 

394.58 

894.749 

894.912 

395.074 

.395.237 

395.390 

805.561 



7» Curve. 8« Curve. »• Carve. 10« Curve. 44" 



Tan. 



7.3:^.3:^3 830.909 
733.611 331.044 



733.889 



3:^1.179 



734! 167 331.318 



734.444 
734.722 
785.000 
785.278 
785.556 
735.838 



831.467 
331.507 
831.786 
881.875 
332.014 
332.154 



.M38.538 



628.671 
628.810 
629.048 



629.762 
680.000 
680.288 
680.476 
630.714 



.128 
263 



835. 
.335. 
335. 
3:i5 
^35. 
335 
3.35 
3.36. 

_.338. 

167 :336. 



Arc. 



638 095 



Tan. 



Arc. 



1.6OII 
►.719 
289.887 
289.959 
290.081 
290.208 
290.825 
290.446 
290.568 
290.690 



292 



.145 
26' 
292.389 
.511 
.633 
7.54 
.876 
.998 
.120 

293.242 



293. 



552. 
552. 
552 
558 
558. 
558. 
558. 
568 

554. 
654 
554. 
554. 
555. 
555. 
555. 
565, 
555, 
556. 

5.56. 
556. 
556. 
.5.56. 
557 
557. 
557. 
557. 
558, 
558, 

558. 

5.58. 

5.58. 

5.58 

.5.59, 

5.')9. 

5?.9. 
313 559. 
43.-1 5fi0. 
557 560. 

679 .560. 
.801 560. 
923 .500. 



550.000 

550.208 

650.41 

550.62 

560.883 

551.042 

561.260 

551.458 

561.667 

651.876 



.460 
582 
704 
826 
948 
OTO 
191 



Tan. j Ai-c. Tan. 

a»7l76 
257.681 
257.686 
257.7951 
.908 
258.011 
258.120 
258.228 
258.886 
258.446 



258.1 



1.095 



1.630 492.{ 



580 



493.^ 
493.1 
494. ( 



262.' 
262..' 
262.( 



1.481 
i.667 
k852 



'.778 
'.963 

1.148 
1.333 
1.519 
I 704 
t.889 
1.074 
1.259 
1.444 
>.C3() 
1.815 



281.788 440.000 
231.K83'440.16' 
281.977,440.3.^3 
282.075 440.500 
282.172 440.66^ 
282.270 440 a33 



282 86: 
282.465 



».580 



i.458 
;.556 



•.4;« 

•..531 



441.000 
441.161 
441.883 
441.500 

441. ( 
441.1 
442. ( 
412.] 
4 12. J 
442.1 
442.1 
442.1 
443. ( 
448.] 

443. J 
443. { 

443. ( 
443.1 

444. ( 
444.] 

444 1 
444.1 
444.1 
444.1 

445 ( 
445.] 
445.: 
445.1 

445. ( 
445.1 

446. ( 
446.] 
446.1 
446.1 

446.1 

446.1 

447. ( 

447 

447.J 

447.1 

447 

447 

448. ( 

448.] 

448. J 
118 1 
448.1 
418.1 
449.( 
449 ] 

449. J 
449.1 
449.1 
449.1 
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TABLB XIV.— ACTUAL TANGBNTS, ETC. 



46<' 1<» Curve. 2** Curve. S" Carve. 4® Curve. 6<» Curve. 



Tan. 



2373.28 
^874.25 
•<J375.28 
2376.23 
2377.23 
2378.21 
2879.18 
2380.15 
2381 . 18 
2382.10 



2384. 
i3S5. 
2386. 
2:386. 
2387, 
2:^88. 
2389. 
2390. 
•2391. 



2393. 

2394. 

2395. 

396. 

■mr. 

2398. 
2399. 
2400. 
2401. 

2402. 
2403, 
2404. 
2405. 
2406. 
2407. 
2108. 
2409. 
2410. 
2411. 

2412. 
2413. 
2414. 
2415. 
2416. 
2417. 
2418. 
2J19. 
.'120. 
2421. 

2J22. 
M23. 
2424. 
2425. 
2426. 
2427. 
2428, 
2429 
2430 
2431 



Arc. 



Tan. 



4500.00 
4.501.67 
4503.83 
4505.00 
4606.67 
4508.33 
4510.00 
4511.67 
4513.38 
4516.00 

4516.67 

4518. as 

4520.00 
4521.67 
4523.33 
4625.00 
4526.67 
4528.33 
4530.00 
4531.6? 

4533 33 
4535.00 
45.36.67 
4588.33 
4510.00 
4541.67 
4543.33 
4545.00 
4546.67 
4548.33 



1186.68 
1187.17 
1187.66 
1188.16 
1188.66 
1189.15 
1189.63 
1190.12 
1190.61 
1191.09 

1191.58 
1192.07 
1192.56 
1193.04 
1193.58 
1194.02 
1194.50 
1194.99 
1195.48 
1195.98 

1196.48 
1196.97 
1197.45 
1197.94 
1198.43 
1198 92 
1199.40 
1199.89 
1200.38 
1200.86 



4550. 
4551. 
4553. 
4555. 
4556. 
4558. 
4560. 
4561, 
4563, 
4565 

4566, 
4568. 
4570. 
4571, 
4578. 
4575. 
4576. 
4578. 
4580. 
4581. 

4588. 
45a5. 
4.586. 
4588. 
4590. 
4591, 
4593, 
4595, 
4596 
4598 



2250.00 
2250.88 
2251. 6T 
2252.50 
2253.38 
2254.17 
2255.00 
2255.83 
2256.67 
2257.50 

2258.33 

2259.1 

2260.00 

2260.88 

2261.6: 

2262.50 

2268 33 

2264.17 

2265.00 

•2265.83 



1201. 
1201. 
1202. 
1202. 
1203. 
1^203. 
1204. 
1204. 
1205. 
1205. 

1206. 
1206. 
1-207. 
1207. 
1208. 
1206. 
1209. 
1209. 
1210. 
1-210. 

1211. 
1211. 
1212. 
1212. 
1213. 
1213. 
1214, 
1214, 
1215 
1215 



78 



Arc. 



Tan. 



791.174 
791.499 
791.824 
792.158 
792.492 
792.81' 
798.142 
'93.466 
'93.791 
794.116 

794.440 
794.765 
795.090 

'95.416 
796.739 

'96.064 
796.889 
796.713 

'97.038 
797.872 



Arc. 



•2267 
2268, 
•2269, 
2270. 
2270, 
2271 
•2-272 . 
2-^73, 
2274. 

•2-275 
-2275 
2276 
2277, 
•2278 
2-279 
•2280 
•,i280, 
2281 
-2282 



-2284, 
2-285 
2285 
2286 
2287 
2288 
2*289 
2290 
•2-290, 



2291.6' 
2-292.50 
2-293.3:3 
294. r 
-2295.00 
2295.8! 
2-296. 6' 
2297.50 
2-298.33 
2299.1' 



1600.00 
1500.56 
1601.11 
1601.67 
1502.22 
1502 78 
1603.38 
1603.89 
1.504.44 
1605.00 

1505.56 
1506.11 
1506.67 
1507.22 
1507.78 
1508.33 
1608.89 
1509.44 
1510.00 
1610.66 



Tan, 

593.435 
693.678 
593.922 
694.172 
594.42:1 
594.667 
594.910 
595.154 
695.897 
596.641 

695.884 

696.128 

596.872 

596.615 

596.859 

597.102 

.597.346 

597.689 

597.1 

598.084 



1611. 
1611. 
1612. 
1512. 
1513. 
1513, 
1514. 
1515. 
1515. 
1516. 

1516. 
1517. 
1517. 
1618. 
1518. 
1519. 
15-20. 
1520. 
1521. 
1521. 

1622. 
1522 
1523, 
1523. 
1524, 
1.525, 
1525, 
1626 
1626 
1527 

1.527 
1528, 
1528, 
1529, 
1530 
1530 
1.531, 
1.531 
1532 
1532 



Arc. 



Tan. Arc. 



1125.00 
1125.42 
1126.83 
1126.25 
1126.6' 
1127.08 
1127.50 
11-27.92 

1128. as 

1128.75 

1129.1' 
1129.58 
1130.00 
1130.42 
1130.83 
1131.25 
im.67 
1132.08 
11:32.50 
1132.92 



1133. 
1183. 
1134. 
1134, 
1135. 
1136. 
1135. 
1136. 
1136. 
1137. 

1137. 
1137 
1138. 
1138. 
1139. 
1139. 
1140. 
1140. 
1140. 
1141, 

1141. 
1142. 
1142 
1142. 
1143, 
1143 
1144, 
1144. 
1145, 
1146. 

1145 

1146 

1146 

1147 

1147 

114: 

1148 

1148, 

1149, 

1149 



900.000 
900.333 
900.667 
901.000 
901.333 
yOl.667 
.981 902.000 
176 902.333 
371 9(»2.667 
566 903.000 

761 903 333 
956 903 667 
151 '904. 000 
345 904.333 
640 904.667 
735905.000 
980 905.333 
125 905.667 
320,906.000 
6-20 906.383 

721906.667 
916907.000 
111907.333 
3061907.667 
500|908.000 
695 908.333 
890 908.667 
085 909.000 
280 909.333 
476 909.667 



670 
870 
071 
266 
.461 
655 



910.000 
910.333 
910.667 
911.000 
911.a33 
911.667 
850;912.000 
045,912.833 
240 912.667 
441 913.000 



641 



913.333 
913.667 
914.000 
914.838 
914.667 
915.000 
915. a33 
916.667 
916.000 
916.3-33 



916 607 
917.000 
917. 3as 
917.667 
392.918.000 
587i9l8.3a3 
782918.667 
977,919.000 
172 919. aM 
367,919.667 
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TABLE XIV.— ACTUAL TANGBKT8, ETC. 



6* Carve. T*" Curve. 8° Curve. 9° Carve. 10* Carve. 46< 



TaD. 



885.724 
395.886 
896.049 
896.1216 
896.388 
396.545 
896.708 
896.870 
897.038 
897.195 



750.000 
750.278 
750.566 
750.883 
751. 11 : 
51.381 
751.66: 
51.944 
52.22a 
762.500 



897.620 
897.682 
897.846 
896.007 
898 170 
398.332 
898.494 
398.657 



899. 
899. 
899. 
400 
400. 
400, 



400.615 
400.782 
400.950 
401.112 
401.274 
401.487 
401.599 
401.762 
401.924 
402.091 



402.258 

402.421 

402.583 

402.746 

402.908702. 

403.071 1 762. 



Arc. 



Tan. 



839.246 
389.386 
839.5% 
3:39.668 
339.811 
:389.95I 
340 090 
340.229 
340.368 
340.608 



Arc. 



Tan. 



642.867 
643.095 
643.383 
643.571 
643.810 
644.048 
644.286 
644.624 
644.762 
646.000 



403.283 
403.400 
40:3 567 
408.780 



403.892 768. 
404.065 764. 
404.217764. 



404.384 
404.561 
404.714 
404.876 
406.069 
405.201 
406.868 



296.897 
297.010 
297.141 
297.267 
297.892 
297.514 
297.636 
297,768 
297.879 
298.001 



Arc. I Tan. | Arc. 



Tan. I Arc. I M. 



562.500 263.964 
562.708 264.072 
562. 9171264. 180 
563. 125 '264. 292 
.568.333 264.408 



563.542 
568.750 
563.958 
564.16' 
564.375 



264.612 
264.620 
264.728 
264.837 
264.945 



123 564 
245 564 
367 565 
489 566 
610 565 
782:565 
854 565 
976 566 
098 566 
223 566 



654. 

655. 

655. 

655. 

6.56. 

656. 

656. 
*.>* 656. 
,871 6.56. 
.510l656. 



302. 
302. 
;302. 
302. 
302. 
302. 

303. 
:^03. 
303. 
303 
303 
303, 
303 

im 

304 
304 



566. 
560. 
567. 
567. 
567. 
567. 
567. 
568. 
568. 
568.642 



026 572. 
148 573. 
270 573. 
395 573. 
5:l>0 573. 
642 578. 
764 574. 
886 574. 
008 574 
130 574. 



600.000 

500.186 

600.870 

600.666 

500.741 

500.920 

.501.11 

501.290 

501.481 

501.667 



265.812 

266. 

266 



838 
44U 
558 
666 
774 
883 
991 
099 
211 

322 

431 
589 
64' 
756 
864 
972 
084 
196 
304 

412 
621 

629 
1.740 
1.852 
1.960 
>.069 
►.177 
1.285 



237.628 450.000 
237.726 450.167 
237.828 450.388 



237.924 
288.a.'4 
238.121 
2:}8.219 

81 
238.414 
238.612 



450.500 
4.50. 66^ 
450.833 
451.000 
451 . 16' 
451.338 
451.500 



L6O9I45I 
707 451 
1.804 452 
1.902 452 
1.999,452, 
r097|452, 
.194,452. 



238, 
238 
238 
238 
239 
239 
239.29;i'452 



•>lj.=\i) 



1. 389 1 4.53 
1.490 453 



239. 
2:39. 
239 
2:39 
239. 
240. 
240. 
240. 
240. 
240. 

240. 
240, 
!40. 
240. 
240. 
241. 
241. 
241. 
241, 
241. 

241, 
241. 
241. 
241. 
241. 
242. 
242. 
242. 
•^42. 
242. 

242. 
242. 
242. 
242. 
242. 
248. 
248. 
243. 
243. 
243. 



10 

.8:33 11 
000. 12 
1671 13 
3:331 14 
500! 15 
6671 16 
833 17 
000 18 
167 19 



600 
607 
.833 
000 
167 



«0 
21 
22 
23 
24 
25 
20 
27 
2S 
29 

30 
31 
32 
33 
34 
35 
36 
37 
38 
39 

40 
41 
42 
43 
44 
45 
40 
47 
48 
49 

50 
51 
52 
53 
54 
55 



33:3 56 
500; 57 
667 58 
8331 59 
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TABLE XIV. —ACTUAL TANGENTS, ETC. 



47° 1*> Carve. 2° Carve. 3° Curve. 4° Curve. 5® Curve. 



M. 



Tan. 



1^91.81 
2493.31 
2493.31 
2494.29 
2495.26 
2496.27 
2497.27 
2498.27 
2499.21 
2500.25 



4700.00 
4701.67 
4703.3:3 
4705.00 
4706.6^ 
4708.33 
4710.00 
4711.67 
4713.33 
4715.00 



2501 

2:)02 

2.503 

2504, 

2505 

2506 

250' 

2508 

2509 

2510, 

2511 
2512. 
2513. 
2514 
2515. 
2516. 
2517. 
2518. 
519. 
2520. 

2521 
2.522 
2523 
2524 
2525 
2526 
2527 
2528 
2529 
2530 

2531 
2532 
2533 
2534 
2535 
2536 
2537 
2.538, 
2539 
2540 

2541. 
2.542. 
2.543. 
2.544. 
2545. 
546. 
2547. 
2548 
49 
2550 



Arc. 



4716 
4718 
4720 
4721 
472:i 
4725 
4726 
4728 
4730. 
4731 

4733. 
4735. 
4736. 
4738. 
4740. 
4741. 
4743. 
4745. 
4746. 
4748. 

4750. 
4751. 
47.53. 
4755. 
47.56. 
4758. 
4760. 
4761. 
4763 
4765, 

4766. 
4768. 
4770. 
4771. 
4773. 
4775. 
4776. 
4778. 
4780. 
4781. 



Tan. 



1245.70 

1246.20 

1246.70 

1247.19 

1247. 

1248.18 

1248.68 

1249.18 

1249.68 

1250.1 



2350.00 
2:^50.83 
2351 67 
2352.50 
2358.33 
2354.17 
2355.00 
2:^.8;} 
:.'356.67 
2357.50 



16 

66 

52.16 



1250 
1251 
1251 
1252 
1252 
12.53, 
1253 
1254 
1254, 
1255, 

1255, 
12.56, 
1256. 
1257. 
1257. 
1258. 
1258. 
12.59. 
1259. 
1260. 



2358. 
2359. 



2363 
2364 
2:^65 
2365 



001260 
67 1261 
331261 



.10 



.10 
!.60 
i.09 

1.58 
1.08 

:..58 

1.0011265.08 



126! 
1262. ( 
126:3. ( 
1263.1 
1264. ( 
1264. J 



67 1265 
3:3 12(56 
00! 1 206 
67,1267 
33 1267 
00 1268 



Al-C. 



2366.67 
2.367.50 
2368.3:3 

1 

2370.00 
2370.83 
2371.6' 
2372.50 
2.373.33 
2374.1 



2375. 
2:375. 
2376. 
2.377. 
2.378. 
2.379. 
2380. 
2380. 
2.381. 
2382.50 



2383. 
2:384. 
2385. 
2:385. 



04 4783. 

05 4785. 
0514786. 
0214788. 
00 4790, 
00 4791, 
00 4793, 

00 4795, 

01 4796 
0114798 



1268 
12o9, 
1269, 
1270 



3:3 1270 
00 1271, 
67,1271, 
33jl272, 
00:1272. 
67,1273, 
33,1273 
00 1274 
67|l274, 
3:3 1275 



58 
08 
59 
0: 
.56 

06 2:387, 
50 2:388, 
0<5 2389, 
57'2.390, 

07 2390, 

.57 2.391, 
07 2392, 
57 2393, 
06'2394, 
.542:395, 
05 2395, 
5512:396, 
05 2397 
552:398 
05 2399 



Tan. I Arc. 



8:30.522 

8:30.856, 

831.190, 

831.515 

8:31.840 

832.174 

832.508 

8:32.843 

" i.l' 

833.502 



161 
495 
829 
103 
488 
813 
147 
481 
816 

150 
475 
799 
1:34 
46S 
802 
1.36 
461 
786 
120 

.4.54 
789 
12:3 
457 
791 
116 
441 
775 
109 
444 

778 
112 
446 
771 
096 
430 
764 
099 
433 
.707 

101 
4.36 
770 
095 



1566.67 
1567.22 
1567.78 
1568. ;33 
1568. S9 
1569.44 
1570.00 
1570.56 
1571.11 
1671.67 



1572, 
1572, 
1573 
1578, 
1574, 
1575. 
1.575. 
1576. 
1576. 



78 



1577 
1578 
1.578, 
1579, 
1580, 
1580, 
1581. 
1581. 
1582, 
1582. 

1583. 
1.583. 
1584. 
1585. 
15a5. 
1586. 
1586. 
1587. 
1587. 
1588. 

1588. 
1589. 
1590, 
1590. 
1591, 
1591, 
1.592, 
1592. 
1.593. 
1593. 

1594. 

1595. 

1.595. 

1596. 
4191.596, 
754! 1597. 
(•881597. 
422 1598. 
.56 1 1598. 
.091 1599. 



Tan. 



622.948 
62:3.199 
623.449 
623.693 
623.986 
624.187 
6;:4.438 
624.689 
624.9.39 
625.183 



(5:30.649 



Arc. 



1175.00 
1175.42 
1175.83 
1176.25 
1176.67 
1177.08 
1177.50 
1177.92 
1178.33 
1178.75 



1179, 
1179 
1180 
1180 
1180, 
1181, 
1181, 
1182, 
1182, 
1182. 

118:3, 
1183, 
1184, 
1184. 
1185. 
1185. 
1185. 
1186. 
1186. 
1187. 

M87. 
1187. 
1188. 
1188. 
1189. 
1189. 
1190. 
190. 
1190. 
1191. 

1191. 

1192. 

1192. 

1192. 

1193. 

1193. 
38111194. 
6.321194. 
882 1195. 
133 1195. 

3841195. 
634 1196. 
885 1196. 
129 1197. 
.372 1197. 
623 1197. 
874 1198. 
124 1198. 
375 1199. 
626 1199. 



Tan. i Arc. 



498.414 
498.615 
498.815 
499.010 
499.205 
499.406 
499.606 
499.807 
500.007 
500.202 



897 
598 
.798 
999 
199 
:394 
589 
790 
990 
191 

.892 
586 
781 
.982 
183 
38:3 
584 
779 
.973 
174 

375 
575 
776 
976 
177 
872 
561 
701 

m 

169 



940.000 
940.3:33 
940.667 
941.000 
941.333 
941.667 
942.000 
942.333 
942.667 
943.000 



667 
000 



667 
000 



667 
000 



946.067 

947.000 

947. 3i 

947.667 

948.000 

948.3:33 

948.667 

949.000 

949.833 

949.667 

950.000 
950.833 
950.667 
951.000 
951.833 
951.667 
952.000 
952.333 
952.667 
953.000 



667 
000 
:333 
667 
000 
3.38 
667 
000 



667 
000 
.333 
667 
000 
833 
667 
000 
8.33 
667 
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TABLE XIV.— ACTUAL TANGENTS, ETC. 



e** Carve. 7* Curve. S" Curve. 9» Curve. lO® Curve. 47 



Tan. 



415.404 
415.57:i 
415.739 
415.901 
416.064 
416.2:« 
416.398 
416.566 
416.732 
416.895 

417.057 
417.234 
417.392 
417.559 
417.726 
417 888 
418.051 
418.218 
418.885 
418.552 

418.720 
418.882 
419.044 
419.212 
419.379 
419.546 
419.713 
419.876 
420.038 
420.205 

430.372 
420.539 
420.707 
420.874 
421.011 
421.203 
421.366 
421.533 
421.700 
421.867 



783.333 
783.611 
783.889 
784.167 

784.444 
784.722 
785.000 
•85.278 
'85.656 
785.883 



422.085 

422.202 

422 369 

422.531 

422.694 

422.861 

428.028 

423.195 

4i3.363 796 

423.5:^796 



Arc. 



Ill 



788.889 
167 
444 
722 
000 
278 
556 



423.69' 
423.864 
424.031 
434.194 
424. a5« 
434.523 
434.691 
434.858 
425.085 
426.192 



Tan. I Arc. 



a56.1l8 
356.261 
ai6.405 
a-)6.544 
356.683 
356.826: 
^56.970 
357.113 
357.256 
357.396 



671.429 
671.667 
671.905 
672.143 
672.381 
672.619 
672.857 
678.096 
673. 3:« 
678.571 



360 



362 



363 



812 
951 
090 
234 

377 
520 
664 
807 
950 
.089 
229 
372 
.51 
659 



.222 363. 
.500 363. 
778 36 ^. 
056 363. 
33:^368. 
611 368 
889 364. 
.167 364. 
444 364. 
?«364. 



311.663 
811.788 
311.914 
312.036 
312.158 
312.283 
312.409 
312.534 
312.659 
812.781 



524 

762 
000 
238 
680.476 
714 



228 
367 
510 
654 
797 
940 
084 

227 

370 
514 
653 
7921684 
936684 
079 684 
222 685, 
366 685 
509 685 



Tan. 



Arc. 



687 600 

587.708 

587.91 

588.125 

588.833 

588.542 

588.750 

588.958 

589.16' 

589.875 



277.091 
277.208 
277.814 
277.423 
277.681 
277.643 
277.754 
277.866 
277.977 
278.066 



312 
318 
813 
818 
813 
813 
313. 
313. 
313 
314. 

314. 
314 
314 
314 
314 
314 
314 
315 
316 
316. 

315, 
815. 
316. 
316. 
315. 
316. 
316. 
316. 
316. 
316. 

316. 
316. 
316. 
317. 
317. 
317. 
317. 
317. 
317. 
317. 

317. 
318. 
318. 
318. 
318. 
318. 
318. 
318. 
318. 
319. 



903 569. 
029 589. 
154 590. 
279 590. 
403,590. 
6271590 
649,590. 
774 591. 
899 591 . 
025 591. 



592 
592 
592 

018 593 
.189 593 

265 



593.542 



885 597.1 
010 598.: 
1361598.3 
2.^7 598.! 
379'598.' 
505,598.1 
680l599.1 
756 599. J 
881 599. { 
006 599.^ 



Tan. 



522.222 
522.407 
522.698 
622.778 
52*^963 
628.148 
528.833 
523.619 
04 
528.689 



278. 
278, 
278 
278. 
278, 
278 
278, 
278, 
279 
279 

279 
279 
279 
279 
279 
279 
279. 
280. 
280. 
280. 

280. 
280, 
280. 
280, 
280. 
280, 
281. 
281. 
281. 
281, 

281. 
281. 
281. 
281, 
•,'81 . 
282. 



Arc. 



525.926 
11 

296 
481 
667 
852 



405 52' 

517 52 
628,528 



282, 



400 531 
611531 



917 


282.623 


125 


282.734 


333 


282.846 


542 


282.954 


750 


283.063 


95fi 


283.174 


167 


283.286 


375 


283.397 


583 


283.509 


792 


288.620 



222 

,4o; 

,593 

,778 
,963 
,148 
,333 
,519 
,704 
,889 
,074 
259 
,444 

,63P 
,815 
,000 
.185 
.370 
,656 
.741 
.926 
111 
296 

481 
667 
852 
a37 



Tan. 

249.446 
249.546 
249.64' 
249.744 
249.842 
249.942 
250.043 
250.148 
260.244 
260.841 



439 
639 
689 

740 
840 
938 
035 
136 
236 
836 

487 
634 
632 
732 

833 
933 
033 
131 
228 
829 

429 
530 
630 
730 
8;il 
928 
026 
126 
227 
327 

428 
628 
628 
726 
823 
924 
024 
125 
225 
825 

426 
526 
.627 
.724 



».324 



Arc. 

47iroob 

470.167 
470.888 
470.600 
470.66; 
470.888 
471.000 
471. 16^ 
471.833 
471.600 



4n. 

471. 
472 
472 
472. 
472. 
472 
472. 
478. 
478. 

478. 
478. 
478. 
478. 
474. 
474. 
474. 
474. 
474. 
474. 

476. 
475. 
476. 
475. 
476. 
476 
476 
476. 
476 
476, 

476, 
476 
477, 

477. 
477. 
477. 
477. 
477. 
478, 
478. 

478, 
478, 
478, 
478 
479 
479 
479 
479 
479 
479. 



50 
51 
52 
53 
54 
55 
50 
600 67 
067, 68 
833! 69 
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TABLE XIV.— ACTUAL TANGENTS, ETC. 



4S° 1° Carve. »• Carre. 



\l. I Tan. I Ai-c. 



5:>5:>.0l 
^V)3 0-2 
l.-)54.02 
1055. 0-4 
2556.00 
•i5o().9; 
2557.9' 
2558.98 
2559.98 



4800.00 
4801.6^ 
4803.33 
4805.00 
4806. tJI 
4808. 3:i 
4810.00 
4811 .6' 
4813. 8;i 
4815.00 



2560 
2561 
2562. 
2563 
2.564 
2566 
2567 
2568 
2569 
2570 

2571 
2572 
2573 
2574 
2575 
2576 
2577 
5278 
2579 
2580 

258! 
2582 
25a3 
2584 
2585 
2586 
2.T87 
2588 
2589 
2590, 

2591 
2592 
2593 
2594 



2597 
2598 
2599 
2600 

2601 
2602 
26a3 
2004 
2605 
2(506, 
2007 
2608 
2009, 
2010 



4816. 
4818. 
4820. 
4821. 
4823 
4825. 
4826. 
4828. 
48:30 
4831. 

4883. 

48a5. 
4836. 
4838. 
4840. 
4841 
4843 
4845. 
4846. 
4848. 

4850. 
4851. 
4853. 
4855. 
4856. 
4858. 
4860. 
4861. 
4863. 
4865. 

4866, 
4868. 
4870. 
4871, 
4878, 
4875, 
4876, 
4878, 
4880, 
4881. 

4888, 
4885. 
4886. 
4888. 
4890, 



4898 



Tan. 

1275.65 
1276 05 
1276 56 
1277.06 
1277.56 
1278.05 
1278.53 
1279.03 
1279.54 
1280.04 



2400.00 
2400.83 
2401.67 
2402.50 
2403.33 
2404.17 
2405.00 
2405.83 
2406.67 
2407.50 



1280 
1281 
1281 

1282.1 
1282, 
1283, 
1283, 
1284, 
1284, 
1285, 



1285 
1286 
1286, 
1287, 
1287 
1288 
1288 



1290 

J290. 
1291 
1291 
1292, 
1292. 
1293. 
1293. 
1294. 
1294. 
1295. 

1295 
1296 
1296 
1297 
1297 
1298 
1298, 
1299 
1299 
1300 

1300. 
1301. 
1301 
1302 
1-302. 
1303 
1303 
1304, 
1304 
1305 



Arc. 



850 425 
850.759 
851.09:1 
851.428 
851.762 
852.087 
852.411 
&52.746 
853.080 
853.414 



2408. 
24<»9. 
2410. 
2410. 
2411. 
2412. 
2413. 
2414. 
2415 
2415. 

2416. 
2417. 
2418. 
2419. 
2420. 
2420 
2421 . 
2422. 
2423 
2424. 

2425. 
2425. 
2426. 
24-27 
2428. 
2429. 
2430. 
2430. 
2431. 
2432. 



2434. 
2435. 
2435, 
2436, 
2437 
2488 
2439, 
•2440, 
2440, 

2441, 
2442 
2443 
2444, 
2445 
•>445 
2446 
2447 
2448 
2449 



3» Curve. 



4« Cnrre. 5° Carve. 



Tan. 



748 
083 
417 
751 
086 
420 
754 
088 
428 
757 

091 
425 
760 
094 
428 
762 
097 
.431 
.765 
860.099 



862.439 
774. 
108 
442 



863, 



Arc. I Tan. 

eOOToO 637.877 
600.56 6:^.127 
60I.li;o:38 378 
601.67 638.629 
602.22 638.879 
6;i9.123 
03'.».367 
639.617 
639.868 
640.119 



1200.00 
1200.42 
1200.83 
1201.25 
1201.67 
1202.08 
1202.50 
1202.92 
1203.33 
1203.76 



.874 



1611. 
1611. 
1612. 
1612. 
1613. 
1613. 
1614. 
1615. 
1615, 
1616, 

1616.( 
1617.5 
1617.' 
1618. J 
1618. J 
1619.' 



1621. 
1621. < 



1623.1 



1625. ( 
1625. { 



1626. ( 
1627.! 



I.00'642.! 
1.56 642. ( 

642.1 

643.: 

643.: 

043. ( 

643.1 

89,644.: 

44;044.J 

00,644. ( 

56,044.1 

11645.: 



1.884 



.139 
'.890 
'.640 



1.142 
1.393 
I 643 
(.894 
1.145 
1.395 
1.646 
1.897 
M48 



1.22 652.^ 
1.78 652. ( 



Arc. 



510. 

510.659 

510.759 

510.960 

511.161 

511.356 

511.550 

511.751 

511.952 

512.162 



1204. 
1204. 
1206. 
1206 
1206, 
1206 
1206, 
1207, 
1207. 
1207. 

1208. 
1206. 
1209. 
1209. 
1210. 
1210. 
1210. 
1211 
1211. 
1212. 

1212. 
1212. 
1218. 
1218. 
1214. 
1214. 
1215. 
1216, 
1216, 
1216. 

1216, 
1217, 
1217, 
1217, 
1218, 
1218, 
1219, 
1219, 
1220, 
1220, 

1220, 
1221. 
1221. 
1222, 
1222. 
1222. 
1223. 
1223. 
1224. 
1224. 



5HA 
514.! 
614.^ 



859 
559 
760 
68 614.961 
161 
362 
562 



Tan. 



Arc. 



960.000 
960.338 
960.667 
961.000 
961.338 
961.667 
962.000 
962.333 
962.667 
963.000 

968.838 
968 667 
964.000 
964.838 
964.667 
965.000 
965.338 
965.667 
966 000 



966.667 
967.000 
967. a33 
967.667 
968.000 
968.833 
968.667 
909.000 
969.383 
969.657 

970.000 
970.333 
970.667 
971.000 
971.883 
971.667 
972.000 
972.333 
972.667 
973.000 



833 
667 
000 
833 
667 
000 
833 
667 

ooa 

83;J 

667 
000 
333 

6<;7 

000 
m:i 
667 
000 
333 
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TABLB Xnr.— ACTUAL TAKGENT8, 'ETC. 



6o Carve. 7<* Carve. 8<* Carre. 9^ Carre. 10* Carve. 48* 



Tan. I Arc. 

425.359 800.000 
4--J5.5-.J7|800.2r8 
425. 694 '800. 556 
425. 8611 800. 83:^ 
426.028.801.111 
426.191 801.389 
426.353 801.667 
428.520 801.944 
426.6871802.2^ 
426 854 802.500 



364. 6')2 685.714 
364.796 685.952 
364.939 6h-6. 190 
365.082 686.429 
365.226 686.667 
3G5. 365 686.906 
365.504 687.148 
365.6471687.381 
365.791 687.619 
365.9JM 6»7.867 



427. 
487. 
427 
427. 
427. 
427. 
428. 
428. 
428. 
428. 



022 802. 
189 803. 
356 803. 
523 803. 
690:803. 
858 804. 
025804, 
192 804. 
3591806. 
526.805. 



428.694 805. 
428.861 1805 



429.028 
429.195 
429.362 
429.530 
429.697 
429.864 
430.031 
430.198 

430.365 
4:».583 
430.700 
430.867 
431.034 
431.201 
431.369 
431.536 
431.703 
431.870 



806.111 



808.333|368. 

808.61: 

806.889 

).m 

809.444 
809.722 
810.000 
810.278 
810.556 
810.1 



432.037 

432.205 

432.372 

432.539 

432.706 

432.873 

433.041 

433.208 

4:«.875 813 

433.542 813. 



488.709 

433.876 

484 041 

434.211 

434.878 

484.545815 

434.712 815 
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Tan. I Ai-c. 



688.095 

688.383 

688.67 

688.810 

689.048 

680.286 

689.524 

689.762 

690.000 



367.611 
367.054 
367.797 
367 941 
368.084 
368.227 
368.871 
:^68.514 
368.657 
368.801 



484. 8M 
435.056 
485.224 



370. 
370. 
870. 
370 
370. 
871. 
371. 

3n. 

371. 
871. 

371. 

371. 

872, 

372. 

37^2. 
2781372. 
5.56 372. 
a^3 372. 
Ill 872. 
389 873. 



819.182 
319.257 
819.883 
819.508 
319.634 
319.756 
819.877 
320.003 
320.128 
320.254 



694 



696 
696, 
524 697, 
607 697, 

810 
954 
097 
240 



85: 
095 
a33 
,571 
,810 
048 
286 
524 
76t3 
000 

288 
476 
714 
952 
190 
,429 
66' 
905 
148 
381 

'.619 
'.857 
1.09! 
1.333 
1.571 
1.810 
1.048 
1.286 
1.524 
1.762 



Tan. 



879 
506 
630 
755 
881 
006 
IS-J 
257 
883 
508 

638 
759 

884 
,010 
.185 
.261 
386 
512 

m'> 

.762 



604. 
604. 
601. 
604, 
005 
605. 
605, 
605, 
605. 
606.042 



324.142 
324.268 
324.893 



324 



:«4.895 
020 
146 
271 



825 
325 

325. 
825 
325 
325 



Arc. I Tan. 

283 848 
2J<3.956 
284.066 
284.178 
284.286 
2^4.894 
284.506 
284.617 
284.729, 



600.000 
600.208 
600.417 
600.625 
600.83:3 
601.042; 
;601.250 
601.458 
601.667 
601.876 



088 
292 
.500 
08 
.917 
.125 



606, 



609, 
609. 
610. 
610. 

610. 
610. 
610. 
611. 
611. 
611. 
611. 
611. 
612. 
612 

143 



Arc. 

533.383 
583.519 
583.704 
538.889 
534.074 
581.259 
634.444 
534.630 
684.815 
585.000 



fttf635. 
962 635 
064:586. 
i;6636 
287 686. 
898 586 
610536. 
621536. 
783 636 
844 686. 



071538. 
182 539. 
294 539. 
406 539. 



444 
630 
815 
000 
185 
370 
288.075 540.556 



539. ( 

539. J 

540. ( 
540.: 
540.! 



289.1901542 



289. 



289 



838 
042 
250 

458 289 
667 
875 
063 
290. 



3011542. 
413542. 
524 542. 
636 543. 
747 543. 
859 543. 
971543. 
085 548. 
200 544. 
811 544 



Tan. i Arc. M. 



2r)5.4J4 
255.624 
255.625 
255.725 
256.826 
255.923 
256.021 
256.121 
256.281 
256.882 



480.000 
480.167| 
480.333 

,480. 5oo; 

480. 6G7 
480.883 
481.000' 
481.167 
481.888 
481.600 



481 
628 481 

482. 



667 
833 
000 
167 
833 
:.00 
6G' 
83: 
000 
167 

.833 
500 
661 
83:3 
000 
.16' 

.sas 

500 
667 
.88:3 



000 30 
IGTi 31 
SiiS 3a 
500 33 
GC7, 34 



83:3 
000 
.167 
3:33 
500 



40 

833 41 
OOOj 43 
167| 43 
3:33' 44 
500 45 
667, 46 
83:3, 47 
0001 48 
,167 49 

3:33 50 
.500; 51 
.667 53 
.833! 53 
.000 54 
.107, 55 
3:33 66 
500. 57 
6671 68 
883| 59 



TABIiB XIV.— ACTUAL TANGENTS, ETC. 



490 1*» Carve. a* Curve. 3° Curve. 4«> Curve. S" Curve, 



2611, 
8«12. 
2613. 
2614, 
2615. 
2616. 
2617. 
2618, 
2619. 
2620. 



2621.20 
2622.23 
3.26 
4.27 
S.27 
6.27 
r?.27 
:8.28 
9.28 
2630.28 

2631.28 



Tan. 



2683. 
2684. 
2635. 
2636. 
2637. 
26:38. 
2689. 
2640. 

2641. 
2ft42. 
2648. 
2644. 
2645. 
2646. 
2647. 
2648. 
2649. 
2650. 

2651. 
2653. 
2658. 
1654. 
2655. 
2656. 
2657. 
2658. 
2659. 
2(560. 

2661. 
2662. 
•.i6ti3. 
2664. 
!665. 
2666. 



2670 



Arc. 



4900, 
4901, 
4903, 
4905. 
4906. 
4908. 
4910. 
4911. 
4913. 
4915. 

4916 
4918, 
4920. 
4921, 
4923. 
4925, 
4926, 
4928. 
4930. 
4931. 

49a3. 
4935. 
4936. 
4938. 
49 W. 
4941. 
4918. 
4945. 
4946. 
4948. 

4950. 
4951. 
4953, 
4955, 
4956, 
4958. 
4960. 
4961, 
4963, 
4965, 



4966. 

4968. 

4970. 

4971. 

4973. 

4975. 

4976. 

4978. 
5914980. 
64 4981. 

654983. 
65' 4985. 
66 4986. 
69 4988. 
72 4990. 

72 4991. 

73 4993, 
73 4995. 
78 4996, 
76 4998 



Tan. 



1305, 
1306, 
1306 
1307, 
1307. 
1308. 
1308. 
1309. 
1309. 
1810, 

1310. 
1311. 
1311. 
1312, 
1312. 
1318. 
1313. 
1314. 
1314, 
1315. 

1315, 
1316. 
1316. 
1317. 
1317. 
1318. 
1318. 
1319. 
1319, 
1320, 

1320, 
1321, 
1321. 
13v»2, 
1322 

1323, 
1324 
1324 
1325, 



1325 80 
1326.31 
1326.81 
1327.32 
1327.84 
1328.34 
1328 84 
1329.34 
1329.84 
1330.36 



1330. 
1381. 
1331. 
1332. 
13:^2. 
13:«. 
1333, 
13:i4, 
1834 
1835, 



Arc. 



2450 
2450 
2451, 
2452, 
2453, 
2454 
2455, 
2455. 
•2456. 
2457. 

2458. 
2459. 
2460. 
2460, 
2461, 
2462, 
2468, 
2464, 
2465, 
2465, 

2466. 
2467. 
2468. 
2469. 
2470. 
2470. 
2471. 
2472. 
2473. 
2474. 

2475. 
2475. 
2476 
2477, 
2478. 
2479, 
2480, 
2480, 
2481, 
2482, 



87 2491. 
38 245)2. 

88 2493. 
3912494. 
9112495. 
4112495. 
91.2496. 
41 1 2497, 
91 1 2498, 
43 2499, 



.481 
.815 
.149 
484 
.818 
152 
486 
821 



16:33. 
1683. 
1634. 
16:35, 
1635. 
10:36, 
1636. 
16:37, 



1551687. 
489,1638. 



2483. as 

2484.1 

2485.00 

2485.83 

•2486.67 

2487.50 

2488.33 

2489.1 

2490.00 

2490.83 



873.8231688.89 

874 
874 
874 
875 
875 
875 
876 



Tan. 



Arc. 



J. 



L167 
L511 
t.&45 
.180 
i.514 
;.848 



8S4.262 
884.596 
884.940 
885.284 
&^5.618 
8S5.952 
886.287 
886.621 
886.905 



887. 
887, 



890 



1639. 
1640. 
1640, 
1641. 
1641. 
1642. 
1642. 
1648. 
1648. 

1644. 
1645. 
1645. 
1646. 
1616. 
1647. 
1647. 
1648. 
1648, 
1649, 

1650 
1650 
1651 
1651 
1652 
1652 
16.53. 
1653. 
1&54. 
1655. 

1655. 
1656. 
1656. 
1657. 
1657. 
1658, 
16.58. 
1659. 
1660. 
1660. 

1601. 
1661. 
1662, 
1602. 
1663, 
1608, 
1664, 



309 

643 

977 

321 

665 

999 

3:33 

668'l6(» 

002 1665 

346 1666 



Tan. 



949 
206 
464 
715 
966 
216 
467 
718 
969 
227 

1.484 
7a5 



48^ 
738 
989 
^7 
505 
755 

006 
.257 
507 
765 
.023 
274 
525 
775 
026 
284 

542 
793 
043 
301 
5.59 
810 
060 
311 
562 
820 



Arc. 



1225. 
1225. 
1225. 
1226. 
1226. 
1227. 
1227. 
1227. 



1229. 
1229. 
1280. 
1230. 
1230. 
1231. 
1231. 
1232. 
1232. 
1282. 



1238.33 



1234 
12:34, 
1235, 
1235 
1235 
1286, 
1236, 
1287. 



1237.50|528 
1237, 
12:38, 
1238, 



12139. 
1240. 
1240. 
1240. 
1241. 

1241. 
1242. 
1242. 
1242. 
1243. 
1243. 
1244. 
1244. 
1245. 
1245. 

1245. 
1246. 
1246, 
1247, 
1247. 
1247. 
1248. 
1248, 
1249, 
1249, 



Tan. 



Arc. 



980.000 
980.8:33 
980.667 
981.000 
981.3:33 
981.667 
.598 982.000 
798 982.388 



524.200,983.000 



400'988.833 
6071988.667 
818:984.000 
013 984.838 
214,984.667 
416,985.000 
615,985.338 
816 985.667 
016'986.000 
217 986.833 



524. 
525 
525, 
525 
525 
525 
526 
526, 

526 
526 
526, 
527, 
527 
5-27, 
527 
527, 
528, 



418 986.667 
624 987.000 
830 987.333 
031 987.667 
2:31 1988.000 
432 988.333 



988.667 
989.000 
989.3:33 
989.667 

990.000 
990. a33 
990.667 
991.000 
991.333 
991.667 
992.000 
992.333 
992.667 
993.000 



993.383 
993.667 
994.000 
994.833 
994.667 
995.000 
995.338 
8801995.067 
080:996.000 
287 996.333 



493 '996. 667 
694 997.000 
8941997.333 
.100 997.667 
307 998.000 
507,998.383 
7081998.667 
.909 999.000 
.109,999.32 
315,999.667 
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TABLE XIV. — ACTUAL TANQEMT8, ETC. 



6® Carve. 7» Curve. 8® Carve. 9« Carve. 10® Carve. 49® 
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TABLE XIV.— ACTUAL TANGENTS, ETC. 



50^ 



I'* CuTve* 



'4^ Carre. 



I 



M. 

~Q 
1 

j; 
3 
4 
5 

t 
8 
9 

lO 
11 
iri 

i;^ 

14 

ir* 
n> 

17 
IS 
11* 

JSn 
21 

s:i 
2f 
2" 

2( 

»II 

31 » I 
31 • 
3'^ I 
3:^ 
3 I 
3(1 
3ri 
3 ? 
3cS 
3:fc ' 
I 
4o 
41 

4:^ 

4.'i 
41 
41 
44 i 
4^ 
48 
49 

50 
51 
6J? 

6:^ 

64 
6.% 
6*. 
6; 
6« 
60 



Tan. 

v^Ll77,WT 
':siT9,H7 



.-pL>a5.0(.^ 
50L=t,0t) 






Tmi 

I3;:i{t -Jo 
1^17,40 

1337. ys 
iri4U.fiy 



Arc, 



■fSsr.di 






B7 1:^41. 
'i-l ]:H1 

671^44. 

INI I3J5. 
07 1^5. 



-*\m. 1 1 

■v;;o.n .vtiH.;i:i.;]ii47 6a 






33 ^46 09 
00lai6Ji<J 
67 !rVl7. 12 



5 1 : 



nli; 



3.1 

.tl7 



'II 



MkTil Ml 

jiir.:i.<ii> 



;ni 



1'^' 



rifiNlH.; 



Jii9. 
!7H 



uolfiorij. 

a3!5(k7K. 

15^1 j<.iyi. 



::7;ti). 



r,i,>!4. 

Timlin , 

wl.'j(..iu«. 



l^l« (VI 
m9,l^ 

V-U*A ih 



^10. 

rjii, 

!i5l3, 

^14. 
'JSI5, 
:i515. 

^^516. 
1-.I7 
-J51H 
^Hl 



3^ Cune. 



Jan. 

aid tii*4 

yei.TsKj 

bin my 
HJJ-J.7H 

HUG. rati 



imi7,7H 

IbTtH HQ 
1(170, IX) 

j(V7ih:iti 

U'-71 11 
JU71 .67 



l:ini 

tarit . 

I3.M. 
I35£;. 

ia.-ji5 
I3ri7. 

1358. 

135;?. 

mm. 
i3fn. 



ft7 

I A) 
i^i 'Mi 
t7!«X>. 



070 1&T2 
40G KJ7^. 
7:*J lt>rj 

4-tjU374. 
7(>l 1675, 
Ofe 1<>75. 
Via liJ7a. 

7>^n(j7ti. 

1J7.IG77 

4oI 1577. 
7y5|Hi7>l. 
l-W|ie7H 

473 1 11)7^1. 

KM HVHi>. 

Ilk.'.' |(1K] . 

iMjliMi 

.&17 U'ldi*. 



7H 






■is3r> 
i^»31> 



■ .-M.U*,^ lt£H:i.!^:i 

■ ■ ■'•-jKF^i;>iTtfii.-ij 
:>iiw],H7'-!:!t;sa,(«i 

l7',K)-J.5riI|HiH(3J| 

m:\*^2 mi, M>Hiko7 

,67:K»fi.r3<13,HHi,7s 
511 5Mi3. HOT 1 158!+. 3 i 



4" €iu*y«P 



Tan. 
(^aS~iJ7r^ 

(j(iM.r>79 

IMj8.H37 
tHl9.Qyi5 

(5*111.1*47 
G7D.03H 



(J70 
(170 
'171. 

m 

IV71 
(171 
67^ 
117 J, 
(J7Ji. 

673. 

6:3, 
67J. 

■4 
(174 



Arc. 

lil'>U^(V( 
liiU.4i;J 

la^^l.ii 
1251 e 
l&3e.0^ 

1S!5:;J.W> 
12W.93 
1253,33 
125a. 75 



r>34,&23 
:i3L7'.K 

53.'>.ls^ 
5Si5.336 
^^.&3(5 
535.737 

G36.13H 



kS3 



J:;^57 
1257 

l:25fl. 
t25B. 
ls!59. 
125!*. 

1260. 

■I2f.30. 
I2tll 
ISittl 
I2G2 



6° Cnnre. 



To 



125i 

1255 

1355,42^537.158 
IU55 
125CI, 
2ri6 



!S3(t,!^J 
53(3.75] 

&aa.a5ai 



537. 3C5 
5S7,fi(i.^i 
rj37.T(itJ 

5aHJ7ti 



ft38,7afi 
53».S^ 
530. 1B3 
530, 3iM 
fi3l).li(Ml 

54(^>.0ia 

&40,!iiy 

540,410 



];iJ14. 

I3e^ 



39 liMl .67 
thii'i'i('3,50 
tJ'r.l3.3r1 

41 1 -r^ 111 
o7J'^.'Hj7."^ilnnv 

4M;,^'548..^lll*lO 

otn;^y.i7;aiu 



007. 

yo7. 

fi08. 



25i;n>aH. 

Qci9;ltit([V 

27ii;lG[K-*. 
(jOriiiUi. 

o.'-jt nm. 

39u H^D-^. 
i.Ui> lOtJ-J. 
Otia H:.LJ:l. 
307,10^3. 

osfi miTi, 
3;^;> i«fr> 

«73l[:SMi 

Oa7l£'iOH, 
ail 1(iir7. 
(15 r5 KUn 

736 KiUa 



44 (i7S. 
(>^^(HH. 

1l''.T'i 



hiiJiiiiJ. 

(X>I(JH1 . 
56'^lHl 



7171 

714' 

.lHhJ| 

.25ol 

.7fin 



115(14. 
Ii!t31 
(:J(;5 
l^J^'j. 
Ii(]5 

3^(i7. 

l,'ViL( 
5^70.^ 

1370, 
1271. 
1:^71 



I J , a 
i2;'4. 



83 

^lpi'54^, 
Ml 545 

:r,* ll.-v 
.u;.4:. 
■;:i .-.n; 

t7.'4ti 
.6^15 i(i, 



62(J 

4:iJ 
6^1(^ 

hH7 
U17 

4£^1 

660 

m7 

274: 

47-ij 
6H11: 

H87| 
088 
2Kti| 

494'; 

907^ 

iia 

31 i 

T'Jl 
9:7 
V.M 

<Jiu 
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TABLE XIV.— ACTUAL TANGBirrS, ETC. 




TABLE XIV.— ACTUAL TANGENTS, ETC. 



SI** I** Curve. 



M. 



Tan. 



27*i.93 
2733. »3 
2T34.93 
2735.97 
2737.00 
27:«.03 

6 ;273».06 

7 ,2740.06 

8 2741.06 

9 274;2.10 



2743 
2744 
2745. 
2746. 
2747. 
2748. 
2749. 
2750. 
27M. 
2752. 

2753 
2754. 
2755. 
275ft. 
2757. 
2758. 
2759. 
2760. 
2761. 
2762. 

276:}. 
2764. 
27&5. 
2766. 
2767. 
2768. 
2769 
2770. 
2771. 
2772. 

2778. 

2774. 
2776. 
2777. 
2778. 
2779. 
2780. 
2781. 
2782. 
2783. 

2784. 
2783. 
2786. 
2787. 
2788. 
2789. 
2790. 
2791. 
2792, 
2798 



86 



Arc. 



«• Carve. 



Tan. 



5100.001366.51 
5101.67 1367.02 
5108.3:11367.52 



5105.00 
5106.67 
5108.3:1 
5110.00 
5111.67 
5113.:i3 
5115.00 



5116 
6118 
5120 
5121 
5123 
5125 
5126. 
5128 

5im 

5131. 

5133 
5l:j5. 
513ft 
5138. 
5140, 
5141, 
5143 
5145, 
5146 
5148 

5150, 
.5151, 
5153 
5155, 
5156 
5158, 
5160, 
5161 
:)103 
.5105 

5166 
5168 
5170 
5171. 
5178, 
.5175 
5176 
5178 
5180 
6181, 

6188 
5185, 
5186. 

6ias. 

.5190. 
5191. 
5198. 
.5195. 
.5196. 
5198 



1368.03 
1368.55 
1:369.06 
1369.58 
1370.08 
1370.58 
l:i71.10 



Arc. 



2550.00 
2550.83 
2551.67 
2552.50 
25.53.33 
2.554.17 
2555.00 
2555.88 
2556.67 
2557.60 



1371 
1372 
i:i72 
1373 
1373. 
1374 
1874. 
1375, 
1375 
1376. 

1376. 
1377 
1:^77. 
1378. 
i:i78. 
1379. 
1879. 
1380 

im) 

1381, 

1381, 
l:J82, 
l:«2. 
ViSi 

1884, 
iaS4, 
1386, 
1886 
1886 

1387, 
1387, 
1888 
1388, 
1889. 
1889 
1:390 
1890 
1391, 
1891. 



2558.5 
2559.] 
2560. ( 
2560.( 



33 
.1 

00 
83 
6812561.67 
50 
.33 
1 

00 
83 



1892.16 

1892. 

1393. 



1394.^ 
1395.! 
1895.' 
1896. S 
1396.) 



2562. i 
2563.2 
2.564. 
2565. ( 
1565.1 



2566 
2567 
2568, 
2569 
2570, 
2.570 
2571 
2572 
2573 
2674 

2576 
2675 
2576 
2577 
2578 
2579. 
2580 
2.580 
2581 
2582 



2.584, 
2585, 
2685. 
2586, 
2687, 
2688, 



2690 



2591 .6: 
2.592.50 
2693.33 
2594.17 
2505.00 
2595.83 
2596.0: 
2597.50 
259S.33 
2599.1 



» Curve. 4« Curve. 



Tan. 



911.070 
911.404 
911.7:38 
912.08-i 
912.426 
912.770 
913.114 
913.448 
913.782 
914.126 



Arc. 



620 
964 

308 
662 
996 
839 
.683 
027 
371 
715 
059 
402 



924.746 
925.090 
925.484 
925.778 
926.121 
926.456 
926.790 
927.184 
927.478 
927.821 



9:30 



165 
.509 
a53 
19' 
.540 
881 
•228 
572 
91(: 
260 

US 



1700.00 
170J.56 
1701.11 
1701.67 
1702.22 
1702.78 
170:3.33 
1708.89 
1704.41 
1706.00 



1706. 
1706. 
1706. 
1707, 
1707. 
1708. 
1708. 
1709. 
1710. 
1710. 

1711. 
1711. 
1712. 
1712. 
1713. 
1713. 
1714. 
1715. 
1715. 
1716. 



1716. 
1717. 
1717, 
1718. 
1718. 
19. 
1720. 
1720. 
1721. 
1721. 

1722, 
1722. 
1728. 
17-23. 
1724. 
1725. 
1725 
1726 
1726 
1727, 

1727, 
1728, 
1728, 
1729 
17:30 
1730, 
17:31, 
1731 
1732 
17:32, 



78 



Tan. 



683.364 
683.615 
683.866 
684.124 
684.382 
684.640 
684.89' 
685.148 
6a5.899 
685.657 



688.221 



688.479 
688.73' 



689.253 
689.51 



690.026 
690.277 



690.786 



694 



696.187 
696.445 
696.703 
696.961 
697.219 
.476 
697 734 
697.992 
698.250 
698.rK)8 



Arc. 



1275.00 
1275.42 
1275. 8:j 
1276.25 
1276.0: 
1277. a 
1277.50 
1277.92 
1278.83 
1278.75 



Tan. 

546.753 
646.953 
547.154 
547.360 
547.566 
547.773 
547.979 
548.180 
548.880 
548.687 



1279, 
1279 
1280 
1280, 
1280. 
1281. 
1281. 
1282. 
1282. 
1282. 



1283.83 

1288.75 

1284.1 

1284.58 

1285.00 

1285.42 

1285.83 

1286.25 

1286.67 

1287.08 



1287. 
1287. 
1288. 
1288. 
1289. 
1289. 
1290. 
1290. 
1290. 
1291. 

1391 

1292 

1292 

1292 

1293 

1298, 

1294 

1294 

129i 

1295, 

1295 
1296 
1296 
1297 
1297, 
1297 
1298, 
1298 
1299 
1299 



6® Curve. 



I Arc. 

1020.00 
1020.33 
1020.67 
lOil.OJ 
1021.8:3 
1021.67 
1022. OJ 
1022.8:3 
1022.67 
1028.00 



7931028.88 
999 1023.67 
206 1024.00 
4121024.88 
618 1024.67 
825 1025.00 



1026.88 
1025.67 
1026.00 
1026.88 



845 1026.67 
051 ! 1027.00 
258 1027.88 
4ft41027.67 
670; 1028.00 
877 1028.83 
0831028.67 
28:3jl029.00 
4841029.38 
690 1029.67 



1080.00 
1080.88 
1030.67 
1031.00 
1081.88 
1081.67 
1082.00 
1032.88 
1032.67 
1033.00 

1088.83 
1038.67 
1084.00 
1084.88 
1084.67 
1086 00 
1085.33 
1035.67 
1036.00 
1086.38 

1036.67 
1087.00 
1087.88 
1087.67 
1088.00 
1088.88 
1088.67 
1039.00 

1039. as 

1089.67 



TABLE XIV.— ACTUAL TANGENTS, ETC. 



e* Carve. 7'* Curve. 8® Curve. 



Tan. 

455.69% 

455.860 

456.027 

456.199 850 

456.371 

456.543 

456.715 

456.882 

457.049 

457.2a 



t«O.COO 

850.278 

850.556 

.853 

8:>i.ni 

851.389 
851.66^ 
851.944 
852.2;» 

852.500 



457.893 
457.565 
457.737 
457.909 
458.081 
458.253 
458.423 
458.592 
458.750 
458.931 



459. It):^ 
459.275 
459.44r 
459.619 
459.191 
459.963 
460.135 
460.3U2 
460.46U 
460.641 

460.813 

460.985 

461.16'^ 

461.329 

461.501 

461.673 

461.845 

462.01 

462.189 

462.861 

462.583 
462.706 
462.877 
463.049 
463.221 
463.388 
463.565 
463.727 
463.899 



464.071 863.611 



464.248 
464.415 
464.587 
464.759 
464 931 
465.10:5 
465.275 
465.44^ 
465.610 
466.791 



Arc. 



890.656 
390.799 
890.9^13 
391.090 
391. 2:^8 
391.385 
391.532 
391.676 
391.819 
391.961 



853. 
853. 
853. 
863. 
854. 
854. 
854. 
856. 
865. 

855. 
855. 
856. 
856. 
856. 
856. 
857. 
857. 
857. 
858. 

858. 
858. 
858. 
a59. 
859. 
859. 
860. 



16' 
444 
722 
000 

278 

556 
833 
111 
889 
667 
944 
222 
.500 
,778 
.056 

883 
611 
,88J 
,16: 
444 
722 
000 
.278 
,556 
860.833 



.111 
.889 
.667 
.044 
.222 
.500 
.778 
.056 



Tan. 



728.571 
728.810 
729.048 
729.286 

729 524 
29.762 

730.000 
730.2:J8 
730.476 

730 714 



393 



896.668 
,816 
963 
,110 
253 
397 
544 
691 



986 
.184 
281 
429 
576 
723 
871 
018 
166 
313 



AlX5. 



341 .890 
342.015 
342.141 
342.270 
342.399 
342 528 
342.65' 
:W2.782 
342.908 
348.037 



952 348. 

190 348 



429 
66 
9a5 
143 
381 
619 
.857 
.095 

^i 
571 
810 
048 
286 
524 
762 
000 



Tau. 



637.500 
637.708 
637.91 
638.125 
6:{8.33:i 
542 
638.750 
638.958 
689.16' 
639.875 



.022 
151 

280 
409 
538 

.663 
789 

.918 
04' 
17G 

305 
434 
563 
692 
821 
950 
079 
208 
83' 
466 



Are. 



308.965,566.667 
304.077 566.852, 
304.188 567.037! 
:»4.303 567.222 



304.41 
304.5:^ 
.304.647 
804.758 



689 
639. 
640 
640. 
640 
640 
640 
641 
641 
&41 

641. 
641. 
642 
642. 
642. 
642, 
642. 
643. 
643. 
643. 

643 
643, 
644. 
644. 
644 
644. 
645 
645, 
645 
645. 

645. 
646. 
646. 
646. 
646. 
646, 
647. 
647. 
647. 
647. 

647. 
648. 
648. 
648. 
648 
648 
649 
649 
649 
649 
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805.4 
305.1 



588 

792 305.214 

000|305.a» 

443 

558 

6T3 



208 
417 
625 
833 
,042 
.250 
.458 

661 
875 
083 
292 
5uU 
708 
91 



f^ Curve. 100 Curve. 01 



Tau. I Arc. Tan. Arc. 



567.407 
567.593 
567.778 
667.963 



304.870 568.148 



804.086 



568.833 



Oil 
125 

240 
855 
469 
584 
699 
814 
928 
040 
151 
266 

381 
495 
610 
725 
840 
954 
069 
184 
298 
.413 



308 528 
643 
,757 
,872 
987 
,098 
,210 
,324 
,439 
554 



309.783 



273.639 
278.789 

273.889 
1 278.943 
274.046 
274.149 
274.252 
274.853 
274.453 
274.667 



1510.000 
510.167 
510. 
510.500 
10.667 
510. 
511.000 
511.167 
511.383 
511.500 



274 
274 

274.866!512 

274 

275 

275 

275 



815275 
000 275 
185 276 



i.660811 
.7631511 

65 
970512 
073612 
176 512 
,279'512 
3K)i512 
48()l513 
5B3513 

,687'513. 
790 513. 
,893 513. 
,996:513. 
100514. 
203 514. 



667 



.000 
167 



222 276. 
407 276. 
593 276 
778 277, 
903 277. 
148,277. 
3;«'277 



926 278. 
lll!278. 
.2961278. 
4811279. 
667279. 
852 279. 
037 279. 
222 279. 
407 279. 
593 279. 



203 fi 

»>« 

407 

507 

610 

714 
817 
920 
O'^H 
12? 
•->30 
3:^3 
436 
540 
643 

746 
849 
953 
056 
159 
260 
360 
468 
56^ 
670 

773 
876 
980 
083 
186 
289 
393 
496 



.833 
000 
167 

33:^, 
500 
661 
83:3 
000 
161 
33i 
500 
661 



TABLK XrV.— ACTUAL TAK6EKTS, ETC. 



5ap 1© Curve. 8® Curve. 3® Carre. *• Carre. 5" Carve. 



O 

1 
2 
3 
4 
5 
6 
7 
8 
9 

10 
11 
18 
13 
14 
15 
16 
17 
18 
10 

80 
81 
88 
83 
84 
85 
86 
87 
88 
89 

30 
31 
38 
33 
34 
35 
36 
37 
38 
30 

40 
41 
48 
43 
44 
45 
46 
47 
48 
49 

50 
51 
58 
53 
54 
55 
50 
57 
58 
59 



2794.52 
2795.55 
2796.58 
2797.62 
2798.65 
2799.68 
2800.71 
2801.74 
2802.77 
2803.80 



Tail. 



5200.00 
5J01.67 
5203.33 
5205.00 
5206.6: 
5208.83 
5210.00 
5211.67 
5213.83 
5215.1 



2804. 
2805. 
2806. 
2807. 
2809. 
2810. 
2811. 
2812. 
2813. 
2814. 

2815. 
2816. 
2817. 
2818. 
2819 
2820. 
2821. 
2822. 
2823. 
2824. 

2825. 
2826. 
2827 

2828. 



2885.1 
2880. 

28:58. 
2889. 
2840. 
2841. 
2842. 
2843. 
2844. 
2845. 

2846. 
2847. 
;818. 
2849. 
2K50. 
2851, 
2852. 
2853 
2854 
2855 



Arc. 



1397.31 
1397.8:5 
i:i98.34 
1398.86 
1399.88 
1:599.89 
1400.41 
1400.92 
1401.44 
95 



001401 



5218 
5218 
5220 
5221 
5223 



1402 
1402 
1403 
14ai 
1404 
1405 
1405 
1406 



5230.001406.62 



5281.67 



5238. 
5240. 
5241. 
r.243. 
5245. 
.5246. 
5248. 

5250, 
5251, 
525:5. 
525.). 
5256. 
5258. 
5260. 
5261, 
5268, 
5265. 

5266, 
5268. 
5270. 
5271 
5273. 
5275, 
5276. 
6278, 
5280, 
5281, 



95 
01 
04 
07 
10 
14 
17 
20 
.26 

32 

85 

38 

.41 

,44 .5290 

.50|.-)291. 

.56 5293. 

.591.5295. 

.6315296, 

.6615298, 



5285. 
5286. 



Tan. 



1600.00 
2600.83 
^601.6' 
2602.50 
•26a5.33 
261)4.17 
•2605.00 
2605.8:5 
2606.6^ 
2607.60 



1407.14 



1407. 

1408, 
1408, 
1409. 
1409. 
1410. 
1410. 
1411. 
1411. 
1412. 

1412 
1413 
14 1:5. 
1414. 
1414. 
1415. 
1415. 
1416, 
1416. 
1417. 



65 



1418.00 
1418.53 
1419.06 
1419.57 
1420.09 
1420.60 
1421.12 
1421.64 
1422.15 
1422.68 



1428. 
1424. 
1424. 
1425 
1425. 
1426. 
14 i6, 
1427 
1427 



Ai*c. 



Tail. 



931 .60:5 
931.947 
932.291 
9:i2.6:55 
9:52.979 
9:53.322 
933.666 
934.010 
9:54.354 
934.698 



2608. 
2609. 
2610. 
2610. 
2611. 
2612. 
2613. 
2614. 
2615. 
2616. 

2616. 
2617. 
2618. 
.»619. 
2620. 
•2620. 
26-21. 
•2622. 
•26->3. 
2024. 

2025. 
•2(525. 
•2626. 
•2627. 
2628. 
•2629. 
2630. 
•2630. 
2681. 
2682. 



26.^. 
2635. 
26:55. 
2636, 
•2637. 
26:58, 
2639 
2640, 
2640, 



2641.67 948. 

2642.50 949. 

2643.8:5 949, 

2644.171949, 
271-2645.00 950 
80 2645.83 950 
33 2640.67 9.50 
85 2647.50 951 
.87 2648.33 a=Sl 
.88,2649.17,951 



Arc. 



173:5.83 
1733.89 
1734.44 
1735.00 
1735.56 



Tan. 



698.706 
LO-24 



699.640 
699.797 



17:56.111700.055 
1736.671700.813 
1737.22 700..571 
37.78 700 829 
1788.83 701.067 



041 
385 
T29 
062 
436 
780 
12:5 
467 
811 
155 

499 
843 

186 
..5:50 
874 
.218 
562 
905 
.249 
603 

9.56 
300 
644 
987 
331 
675 
019 
363 
706 
.050 

894 

.747 
.101 
445 
.788 
.132 

a: 

.8-20 
.164 
.617 

.870 

.214 

.658 

.902 

240; 1703 
591); 1763, 
9521764 
296 1765 

.641); 1765 

.98411766 



1788. 
1739. 
1740, 
1740. 
1741. 
1741, 
1742. 
1742. 
1743. 
1743. 

1744. 
•45. 
1745, 
1746. 
1746, 
1747. 
1747. 
1748. 
1718. 
1749. 

17.50, 
7.50 
1751 
•51 
1752 
17.52 
1753. 
175:5 
1754 
1756, 



1755.56 
1756.11 
1756.67 
1757.22 
1757.78 
1768.38 
1758.89 
1759.44 
1760.00 
1760.56 



1761. 
1761. 
1762. 
1762. 



300.00 
1300.4: 
1800.83 
1301.25 
1301.67 
1302.08 
ia)2.60 
1:502.92 
1808.83 
1808.75 



711.71 
1.975 

712 233 

^12.491 
12.749 

713.014 
44 713.279 
,00,713. .53: 
,50713.795 
,111714 053 



Arc. 



5.59.075 
569.281 
550 488 
559.694 
659.900 
560.107 
.560.81:5 
.560.619 
560.796 
560.982 



1304 
1804 
1305 
1306, 
1806 
1306 
1806 
1807, 
1307, 
1807. 

1308 
1308, 
1309. 
1809. 
1810. 
1310. 
1310. 
1311. 
1311. 
1312. 

1312, 
1312. 
1313, 
1313. 
1314, 
1314. 
1316 
1316 
1316, 
1316 

1818 
1317 
1317, 
1:517 
1318 
1318 
1319 
1319 
1.3-20 
1320, 



1321 

1.321 

1:522 

13-22 

l.'J22 

1 

i:523 

1.'524 

1324 



Tan. 



.561 
561 
.561 
661 
661 
562 
.562 
562 
562 
663 

668 

563 
.56:5, 
603. 
564. 
.564. 
664 
564. 
r>64. 
665. 

.565. 

.56C. 
565. 
566, 
566 
666, 
.566, 
.566, 
567. 

687, 
567 
667 
.567 
568 
.568. 
668. 
668. 
569. 
669. 

569. 
569. 
569. 
570. 
570. 
570. 
.570, 
.570 
571. 
671, 



188 
346 
661 
788 
.976 
182 
.388 
594 
.8il 
007 

218 

420 
826 



494 
701 
907 
113 
820 
626 
732 
939 
146 

861 
668 
776 
982 

.188 
894 
601 
807 
018 



Arc. 



1040.00 
1040.33 
1040.67 
1041.00 
1041.33 
1041.67 
1042.00 
1042.83 
1048.87 
1043.00 

1048.83 
1043.67 
1044.00 
1044.33 
1044.67 
1015.00 
1045.33 
1045.67 
1016.00 
1046.88 

1048.87 
1047.00 
1047.33 
1047.67 
1048.00 
1048.33 
1048.67 
1049.00 
1049.33 
1049.67 

1050.00 
1050.33 
1060.67 
1061.00 
1061.33 
1061.87 
1062.00 
1068..38 
1062.87 
1068.00 

1068.88 
1068.87 
1054.00 
1064.88 
1064.87 
1066.00 
1066.88 
1065.87 
1066.00 
1056.83 

1066.87 
1067.00 
1067.83 
1067.67 
1058.00 
1068.te 
1058.67 
1059.00 
1069.33 
1069.67 
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TABLE XIV. — ACTUAL TANGENTS, ETC. 



63«» 1*» Carve. 2® Curve. 3*» Curve. 4® Curve. 6® Curve. 




Tan. 



571.512 
571.719 
571.9-^ 
572.137 
572.34'J 
572.555 
572.76-2 
572.974 
573.186 
573.392 



Arc. 



1060.00 
1060.33 
1060.67 
1061.00 
1061.33 
1061.67 
1062.00 
1062.33 
1062.67 
1063.00 



.599 1063.38 
.805 1063.67 
.011 1064.00 
.223 1064.33 
.435 1064.67 
.642 1065.00 
.848 1065.33 
.0541065.67 
.261 1066.00 
.473 1066.83 

.6851066.67 
.891! 1067. 00 
.0971067.33 
.309,1067.67 
.522 1068.00 
7281068.33 
ft341068.67 
1461069.00 
358 1069.33 
,565 1069.67 



1070.00 
1070.88 
1070.67 
1071.00 
1071. 3:i 
1071.67 
1072.00 
.232 1072.33 
4151072.67 
65711073.00 

809,1073.33 
075,1073.67 
.281 1 1074. «K) 
493,1074.33 
705 1074.67 
91 2' 1075. 00 
118,1075.33 
8:301075.67 
542 1076.00 
749.1076.83 

a5.51076.67 
167i 1077.00 
.379 1077.83 
50r 1077.67 
S03 1078.00 
000 1078.33 
216 1078.67 
428 1079.00 
640 1079.33 
a52 1079.67 
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TABLE XrV. — ACTUAL TANGENTS, ETC. 



V Carre. 



Tfta. 



m. 

477. 
47T 
477. 
477. 
477. 
477 

47S 
47«, 

47H. 
4:ts. 
478, 
478. 
47V. 
479 
4Tlt. 
479. 

47fl. 
479. 
4H). 
4»0. 

4^. 
4i^. 

4«1. 

m, 

4411. 






Arc. 



7* Cnrve* 8* C;nrT#. 9° Curve, lU^ Curv*!, ftS- 



Tan, Arc, 






8&1 

8»S5, 



067 385, 

411 BM, 

.765!S«7. 
.»3Bi887. 

,4££8yS, 



481,fi4S 
4S1.72I 
481 .8»^ 
483.070 
48S,Sf4g 
48^\410 
4m.50fl 
483.7fl«i 
4f^,93lJ 
483.1115 

483.293 
489,405 
48i.a«7 

483.014 
483.090 
484 162 
484. S84 
484.A11 
484.038 
484.660 



485.002 

48&.9ae 

485.3lSa 

486.719 S9H 
48K.9U 

4ae.06a 
4dfi.snfi 

4811,4.'% aSD 



40©. 
*19. 
410 
410 
410 
410 
110 
0&e|4lO 
333 411 
611411 



33? 
857. 



asa, 



801 



83fl7W 

K^5 7aB. 

raii,7ao 

:M4l7(5J) 

.583I71W 
.tt7M.7ti1 
477 TBI 



Tan. 



3S8. 
358. 
358, 

3159 

4 £5 ?m 

efl7 3ii9 



Arc. Twi. , Aru. Titti. [ Ai^\ 



76l.9O.'i^^0 
7rp5J.3«l JHiO. 

Tflii.eiGaa) 

7t;!f.Kr,Thf=^> 

7ilA. ;-.;:.; :■.■■: 
rtiJi . fu .■,■,■ ■ 

7lhiHUfrtlil. 

764O18 301, 



B77 6ti4 
806 604. 
935 »1& 
OtJ: 6J.5 

am> 6iirj. 

.i3r,8 t'tiEj 
,5t7 0<lii. 
TlUf.TH',. 
. tW*J 6titi . 

Ji^l 666. 
110 5t)6 

S7:Jfj']7 
r^i-t mi 



SfKi.lin 
7Cefl 3J7 

91 7, mi 

B43|Sia, 

.9,'itfiaifcl. 
.ICTj^ilK. 
/S75 3I8, 

ssa'jiie. 
7iie.^ii> 



077.f^ti 
lU5?i*it>, 
mO{5HD. 

&4^5UU, 

775 590. 

eroW 

iifl'-iai 
ti;i7 ^M 



4:* ^\% 



(ST 1 -'KU 
444|ii>fl 

370^>^fl 

741 2H7 
lEiii t^^7 

] 1 1 ^"iH7 
'JSUi '>7 
,48! 



413.813 
413.070 
413 liK 
413.at>9 
413.41 
413.568 
413 720 
en 4l3.li«l7 
889 Il4.0i:i 

167 414 lee 



944 415 



J15 

in 

4iG 
33^416 
Oir4Hi 
ivSU 410 
lfl7 4 EG 
444 4(7 
72^417 



764.281; 

rm mi 



-■Li-: Ui\.^ 

157 606 



7t;5.^3^:^ti] 

r<:r>.4;ji;yn 

76ti 3'J(» 
766.4211 



:t6r>7«<j. 
.Illi7«3. 
aik^|7<Kr 



rS6-3. 

8lU3ti;i. 

r48 3«3 

OHO .3(14. 

7iVj:^<l4. 

3;*^3ti4 
476 a^ 
7N 3tH. 

iiwatia. 



7J6EJ71. 

KFi:) (n 1 

:J86 1^371 . 
liil .fiTl, 
'^5f> STl . 
r^:Oi57^ 

Ml f^:;. 

773 fir^. 

\m 07:i. 

lH7;ti7S 
30i>673, 
133 673. 

fm 67a 

H90 674 
K:!fl(l74. 
^56 674 

ii.sa674. 



fits' 
875 

(^.\ 

Uw 
7EI^. 

<ll 

3:^3 
54:^ 

.75(1 

167 

37rj 

7tJti 
IKK 

4)7 
6:r? 

K33 

4r> 
H!i7 
h75 
1IH3 



8t4,5IJ^ : 

orio'fiya 

iiijasjss 

397|riliJJ 

rii.vr3^i3 

Li3isi:i513 
744 rili3 



'I^'i 



Ami 
,095 

21< 

A\: 

.f4k^ 

.67rj 

.Tltl 

.911 

,376 
.41MJ 

,K41 

.Lr:ori;j7 

, ISS f51l7 
.,HlM> 5U7 

.53G|5SJFS! 

,771 ,nSJ8, 
,8Sf>5[JI^, 
.(>rr7 WM. 

.317 5Ei5J 
.454 5[(» 
^72 rj«S» 
590 5119 



5tia;'2ws. 

77^!^?H8, 

14?- V»!^8 
\'^\ 'JSM 

5 It* "^i^^ 
LKT-I lli^ 

.U59|2i^, 
14rsw9 

iw 



aii> f-ij> nOi> 

IfU Mir l!'i: 

c:4-'Mi .cwt 
76'.j;ri31 167 

H6,H.5;ir3;i3 
5>7: 531 .:.i>i) 
I 

. 1 7^< ^3J . i*:h; 
'JKI !^33 l!(Mi 

:i^7 ^i.'-t; Hi 
jviH r.^'t^ xyM 

:,<f*i ;i^jLj :iNh| 

^IH r.iti s::.l' 
,iHiii; r^'i'i <iiL> 
iM*^ 5;3;iJ 

I 
119 ^n 333 

'j-jt.^ fiM r^ficp 
;^j.^ r^.-^i ii!]7 

TiiiT :.;}^l urn I 
n4' f-Ji 16^ 
j4i :.:i-l.-:l3r-i 

h.'rf' ,"i;vj.."r<3(l 

U5ii?^i4.(vi;7 

.059,rjit4.83;i 



I6;tl5;i5. 

::<vi^ ri3^ . 
y7r. 5:;r^. 

17^ • ::•"■ 
M-1 :•■,;, 
<;k?- r,:.:, 
7i(i hm. 

Wi rm. 

iuu':»3ti. 



ai 

39 
33 

:1 \\^ 



a9n,2i;irv^.6E57 

3!l0.aiH5.^7.Ki;l 
'JtNl.4UJ WTJHXt 

35»o..v:r.'5.'!7.it;7 
r3: -.^LNi.cj^i r:-;:;; '.'»'.yi 
'11: i,^Hi.7-i:. .Vvr.;:iii| 
4i': 'jiHj>::s :.:i7 i:i.; 

?7H'^lM.«i,-i(i 'i:iH.iHii.i 
S)6;i39l.]53 5;«.J67 



14H.!^9L 
3;j3 '^91 
f]11i L>91 
7tM yJH 
i^H9;3!n 
071*'.iiJ| 
i^9 -^n 
■144 :!:n 



:aft7 B3fl 

^(►a n3H 

■i69]r};i8 

57-5 5; W 

fiHi .v3n 
7^1 5;ni 

ill) ( fi^}J> 



.5<NI 



(|< 11 54 
li:;! 55 
^\^ 5« 
TjI^p 57 
tili7, 58 
^3a[69 
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TABLB XIV.— ACTUAL. TAKGEKTB, BTC. 



54® 1«> Cnrve. »<> Curve. 3«» Carre. 4» Cnrre. 



Tan. Arc. 



3919.43 
2920.40 
2921.49 
2922.55 
2923.61 
2924.67 
2925.73 
!6.7a 
2927.79 
2928.85 



5100.00 
5401.6T 
5403 33 
r)405.00 
5406.67 
540H.38 
5410.00 
5411.6' 
5418.33 
5415.00 



2929. 
2930. 
29:i2. 
2933. 
2934. 
2935. 
2936 
2987, 
2938 



2940. 
2941. 
2942. 
2943. 
.2944. 
2945. 
2946, 
•2947. 
2948. 
2949. 

2950. 
^52 
2953. 
•2954. 
•2955. 
2956. 
2957. 
•2958. 
2959. 
2960. 

2961. 
2962. 
2968. 
2964. 
2965. 
•2966. 
2967. 
•2968, 



2971.02 



2972 



50 
51 

558 2974 
63 2975 
54 2976 
66 2977. 

56 ,2978, 

57 i'2979, 
5812080, 
59i2981, 



5416. 
HIS. 
542U, 
5421. 
5428. 
M-25. 
5426, 
5428 
>430. 
5481. 

5488. 
5435. 
5436. 
.>488. 
5440. 
5441. 
5448. 
5445. 
5446. 
5448. 

.5450. 
5451, 
5453, 
5455. 
5466. 
5458. 
5460. 
5461. 
■>463. 
5466. 



5466.67 
5468.83 
5470.00 
5471.67 
5478.83 
5476.00 
5476.67 
5478.88 
5480.00 
5481.67 



08 5488. 
14 5485. 
20 5486 
265488. 
32 5490. 
38 5491. 
44 5493 
50 5495, 
56 5496 
62 5498 



Tan. 



1 1.'>9 

14':0.2>'5 

I4(i0.80 

14UI.33 

1461.80 

1462 39 

1462.92 

1463. 4;i 

1468.95 

1464.48 



1465 
1466 
1466 
1466 
1467 
1467 
1468 
1468 
1469 
1469 

1470 
1470 
1471, 
1471 
1472. 
1472. 
1473. 
1473. 
1474, 
1476. 

1475. 
1476. 
1476. 
1477. 
1477. 
1478, 
1478. 
1479. 
1479. 
1480. 



1480.88 
1481.34 
1481.86 
1482.89 
1482.92 
1488.45 
1488 98 
1484.51 
14a5 04 
1486.67 



1486 
1486 
1487, 
1487 
1488. 
1488. 
1489, 
1489, 
1490 
1490 



10 



.16 



Ai-c. 



•2^00.00 
•,i7U0.8-i 

2;ui.6 

^702. 50 
2703. ai 
2704.1' 
•2705.0. 
2705.83 
•2706.67 
2707.50 



2708. 
2709. 
2710, 
•2710, 
2711, 
2712. 
•2713. 
2714, 
•2716. 
2716. 



ii;3.243 

u:3.58; 

Ur3.93! 
J74.284 
.*74.U37 
974.991 
975.344 
975.688 
976.032 
976.885 



2716. 

;i717. 

2718. 

2719. 

2720. 

2720. 

2721. 
'22, 
28, 

2?24, 

•2725, 
v'7-25. 
2726, 
2727. 
•27-28, 
2729. 
■2730, 
2r30, 
•2:31, 
2782. 

2788, 

rru. 

2736, 
2786. 
2786. 
2737. 
2738, 
2789. 
2740, 
•2740. 



50 



2741. 

2742, 

2748. 

.»744. 
2212745. 
75i'2745, 
281-2746, 
81 1 2747, 
34|-2748 
8712749 



Tan. 



626 



1.677 
1.030 
989.883 
►.73: 
1.090 
1.443 



67 

50 

33 

17 

00 

83 992. 

67i992 

,501993 

33,993 

171993, 



Arc. 



1J<00.00 
I MOO. 50 
1801.11 
1801.67 
1802.22 
1802.78 
1803.33 
1803.89 
1804.44 
1805.00 



729.999 
7:W.250 
7;i0.514 
130.779 
731.044 
731.309 
731.574 
731.882 
732.090 
r32.855 



1806 
1806, 
1806 
1807, 
1807, 
1806, 
1808, 
1809, 
1810, 
1810, 

1811. 
1811. 
1812, 
1812, 
1813, 
1813, 
1814. 
1816. 
1815 
1816. 

1816 
1817, 
1817, 
1818, 
1818. 
1819. 
1820. 
1820. 
1821. 
1821. 



1822. 



97011823, 
1823. 



1824 
1825. 
1825, 
18-26, 



Tan. 



1827.22 

1827, 



797 
150 
503 

857 1829 
210 1830 
564 18:W 
917 1831 
270,1831 
624,1832 
97711832 

154 



78 743, 
33743, 
89743, 
44.743 
00 744 
56 744 
,11 744 
67 74 > 
22 746 
,78 745 



Arc. 

1350:00 
1350.42 
1350.83 
1351.25 
1361.67 
1852.08 
1852.60 
1352.92 
1358.33 
1363.76 



5&4.064 
584.270 
584.477 
584.689 
584.901 
585.113 
585.325 
585.531 
585. 78« 
585.950 



1854 
1354 
1356 
1856 
1866 
1856 
i:a66 
1867 
1867 
1867 



1858.88 
1868.76 
1869.17 
1369.68 
1360.00 
1860.42 
1360.83 
1361 26 
1861. 6^ 
1862.06 



1862, 
1362 
1863 
1368 
1864, 
1364, 
1866, 
1866, 
1366, 
1366, 



787 
046 
310 
675 
840 
105 
870 
6a5 
900 

165 
480 
695 
960 

.2-2511872 
49011872 
7.55 i:i73 
O20I 1373 
285 1:«'4 
.55011374 



6* Curve. 



Tan. 



Arc. 



1060.00 
1080.33 
1080.67 
1081.00 
1081.38 
H81.67 
1082.00 
1082.83 
1082 67 
1063.00 



.1621068.33 
374;1063.67 



588. 



.686 
.792 
999 
211 
423 
685 
84' 
,068 

259 
.471 
.684 
.896 
.108 
.320 
.632 
.744 
'966 

162 



681 
793 
005 
21 
429 
641 
.658 
.066 
277 



1866, 
1867. 
1867 
1867 
1368 
1368, 
1369 
1869 
1370 
1370.421694.886 



502 



606 
002 
.114 
.826 
.538 
.760 
.962 
.174 



1064.00 
1064.83 
1064.67 
1065.00 
1066.88 
1066.67 
1066.00 
1066.83 

1068.67 
1067.00 
1087.88 
1067.67 
1068.00 
1088.33 
1088.67 
1069.00 
1089.83 
1089.67 

1090.00 
1090.83 
1090.67 
1091,00 
1091.33 
1091.67 
1002.00 
1002.83 
1002.67 
1008.00 

1098.83 
1093.67 
1004.00 
1004.83 
1004.67 
1006.00 
1006.83 
1095.67 
1006.00 
1006.83 



1870. 
1871. 
1371. 
1372. 



83 604. 
25 594, 
67506. 
081505. 
50505. 
02 596. 
3:^ 595. 
75 596. 
17 .5.^. 
.58 m\. 



871 



1006.67 
1007.00 
1007.33 
1097.67 
1008.00 
1008.33 
1008.67 
083 1090 (10 
2fi5;l0»9.3:^ 
•)07 1099.67 



TABLB XIV.— ACTUAL TANQBKT8, ETC. 



6« Carre. 7* Carre. 8«» Corre. 9* Carre. 10» Carre. 54* 



Tan. 

48a.7»0 
48tf.90:j 
487.1^4 
487.810 
487.487 
487.664 
487.841 
488.012 
488.184 
488.a61 



9UU.0OO 
900.278 
tt00.55U 
900.833 
901.111 
901. S::! 
901.667 
901.944 
902.222 
902.500 



489. 
489. 
480. 



t.638 
1.716 
1.891 



8.611 



i.l67 
1.444 
.722 
».000 
490.114l906.278 



90e.778K18J 

903 

906.8331419. 

906. 

906. 

904 

904 

904 

905 



490.286 
490.468 
490.640 
490.817 
490.993 
491.170 
491.347 
491.628 
491.700 
491.872 

492.044 
492.221 
492.898 
492.674 
492.751 
492.928 
498.105 
498.281 
498.458 
498.685 

498.812 
498.984 
494.156 



1.667 
494.882^11.944 
5.222 
L500 
1.778 
1.056 



494.509 
494.686 
494.868 
496.089 
495.216 
495.898 

496.560 
495.746 
495.928 
406.100 
496.276 
496.458 
496.680 
496.807 
496.988 
497.160 



Arc. 



417.315 
417.468 
417.610 
417.762 
417.913 
065 
418.216 
418.864 
418.511 
418.662 



i9 418 



419. 

4I9.412|T74, 

419 

419. 

419 

420 

420 



111 



Thii. Arc. 



424.690 



.429 865.221 
.667 865.360 
.905 865.479 
M4d365 612 
!.881 365.744 
1.619 365.877 
!.857 866.009 
t.095 866.188 
1.883 366.267 
t.57] 866.400 

810866.1 



L048 
k28G 
524 



000 



190867.1 
867.1 



L476 
1,714 



k476 



Tau. Arc. Tan. 



675.000 
675.208 
675. 417 1 
675.625 
675.883i 
676.042 
676.250 
676.458 
676.667 
676.876 



1C3 
:i69.29t) 
3(59. 4:ib 
369.661 
869.694 
369.826 
369.909 
370.091 
370.224 
870.35^ 



826.{ 



679.: 
6791 
679.J 
679.^ 
680.< 
680.5 
680.^ 
680. ( 
t)80.J 
681.( 



.875 



682./ 
t)82/ 



1.002 



Arc. 

eooTobo 

600.185 
600.870 
600.566 
600.741 
600.926 
601.111 
1.296 
>1.48t 
601.667 



Tao. 



r.087 



292.812 

292.416 
292.519 
292.625 
292.781 
292.887 
292.943 
298.04' 
298.150 
298.256 

298 
298 



608.{ 



1.704 



'.984 



1.038 
1.155 
►.274 



329.{ 



a30.( 
880.! 
330.? 



uuu < 

208 880.447 



686 

685 
685.1 



417 
.625 
.833 
.042 
250 
.468 



K565 



881. ( 

asi. 

.667 331.! 
875381.; 
068 881. i 
2921831.1 



1.619 
1704 



9.074 



600.S 
609.^ 
609.( 
609.1 
610.( 
610.1 
610.1 
610. « 
610. 1 
610.1 



54O.0U0 
540.167 
540.883 
540.500 
540.66' 
540.888 
641.000 
541.167 
541.888 
541.500 



298 



468 
.674 

678 
.781 

887 



.206 
809 

412 

518 
624 
780 
836 
948 
049 
156 
261 
864 

468 
674 
680 
786 



.104 

;.2io 

L3I 
1.428 



296.i 

296 

296 

296 

296 

297 

297 

297, 

297, 

297. 

297 

297, 
297, 
297. 
296, 



Arc. 



000 
16' 
8S 

500 
667 
833 
000 
167 
333 
500 

667 

838 

000 

.16': 

388 
500 
667 
838 
,000 
16' 

883 

500 
667 
888 
OOti 
167 
888 
600 
607 



155 



TABLE XIV.— ACTUAL TANGENTS, ETC 



J55'^ I* Curve. 



Tail. 



I ArtJ, 



Tan. Aru. 



Tau. 



• 'jSWiKyrjlaStJij.ts: H'i.j..v' -^v.vi.iij !c.j.-| 7.n 



■;'.i:'J:).iH"ir3T0.oii 
■^J:l■J.l■^^^-JtlJ;r 



in 


J[m.£^ 


TirjUi 07 


^\ 






1 :: 


■r^'.i^i j'i 


:>rrJ!.G: 



1 rn.riH ii.Vi.O'.^ 'fWv -ir^i 



aooi, 



SS55!J1 






-mo. 

a^lla. 
;ioio. 



40 ,'ii>25 

41 rJtWi. 

I'-i :;li.rj:, 

■14 ^i't^W, 

47 .^-ni. 

4rt .-iMi-j, 

4U Ji.lJl. 

Ski 't:ii:^7. 

ri.i ;5.nii. 



:i54o. 
3D 48. 



lr^7.H>l■.►7nl> 

'!|hO, 



Art. 



4^ Carve. 5° Curves 



1834,4-1 

IH5J6.11 

1837 .a^' 

iHa7.7>' 
i8;33.!m 



■r.t)i. 



5550.00 
.^^mI .07 

fjriSrj.oo 

,Miii.i,i7 
:h'...:i.;i;i 



rii? 



r,7 'Si^ia 

5H :j ►41 



li 5^jOQ. 

3:!:.5ril. 
:l'^ ;.^^ ] 
■n .\-j7:1 

!iH:,i.-iHa. 

I 

S*-j|5:'iH.l. 
i.f.l' .'i-j'Hi. 

45l56fttt 



l5{Ji>. 
1^1, 

l,ilJ3. 

15114 
loUl. 

15U5. 

1306. 



;r7i<a 

iTlO. 
■i7Tl . 

'3771 



17l[IEJH/2tr 
iiTiV»j;>.277;:Hll 






Tail. 

le.uHi* 

T4(j.34ti 

no tjtt 

7irt,«r(^] 

747.141 
747.40tj 
747. fin I 
747.03tii 
748. 30J 



Arc. 
larsToo 

U75.4: 
1375.83 

1370.61 
IH77,OH 
Ki77.50 

1377 sfc; 

i;378.3d 
l37a,T5 



TiMi, I 

51)7. 113 

697.567 
HS*7,779! 
5U7.90ll 
r^.3U3 
5!)8.41& 
5efj.«33 



fi!J 748. 
4i 74H. 
011174^. 
56 740. 



;t^;n)Li.asi 



EOOi) '41 
[001.01 



lOOl. 

ma. 

i'H) llM^> 

tJ7i HN3:i. 
50 KHKJ. 
■i:l H.10I. 

n mt. 



l5li7.3S|J77ri.O0 lfti)4, 
1507.1^11 ;;7 73. is,i;lgi 15 
l.'iLiH.r^ii J7T6.07,HHJ3. 
|3rH.a-J^777.rri),!UiJ6. 
l5ua,4:>|'i7?tt.33lli(LJt5. 
15L)!}Jjy;'i77!).l7lHli^. 



ima. 

1843. 

1844. 
IHlfK 
I84rj. 

1HI6 

mr. 

EHIK. 
I8t8. 
I?31!?. 



31fKJ 
loll 
I'^IE 
I5ti2 



7so.ar nx>7. 



.0i;:-'7Hrt.w;-! :ihJ7, 
37hj:siJS7 E<H}T. 



07151-3 

yi 3 511 

(li j:ul. 
;.ti J .-J I E . 

(..I r3E3 

:i:i l-'iEi). 
67 1517. 
3:11517. 

'm ITilO. 

lit VrJO 

m ir.L'1, 

B7 13ti 
3.115^^ 



e7^l3,3^liO0«. 

:.CHtJ7'!nOM. 

■.!7-r>.riii ]iK>9. 
■i^sn.innijoo. 

17S^ ■i'^^iiEO. 
^Ji'.iJ.yrlUJll, 



27^1 


67 


*J75K.Si» 


srrai.a^i 


'JT04 




^71*3 


LKI 


^r?:i 


St] 



1012, 

loiii. 

1013. 
3013, 

tm.1. 

>7.riO ]i>t4 

•*ilii7aa.i7liin5 



on iSDO 

3i5 lH.-ji>. 

oij E^.n. 
uiit^r.i 

7;J l-Srr.^ 

071 Esrja! 
4y: IS'i3. 

78.185-1. 
la;l8^, 

S5 l.SM. 
t!E 1S36 
-jpj 1857, 

i)n837. 

:i7 IH.'jS. 

EIH 3H30. 
331860. 
fjyi86fl. 

.Qfi']R61. 
41 1861. 
76 386i3, 

vi ]m2. 

47 1B03. 
.r]4 ISiNi 

.;jn lams, 



■Mtr>1379. 
73liui7a. 

Ml \mi 

.79l!tH81. 

.a'H/'iasE 

.33II1hJ8"2 
.5«(i'3 38:2. 
.tt5Maft:l. 

.Ii6!i;i83 

,;ft^lil3H3, 

,i77;!as5. 

,44211.1^6. 
.7071385. 
,073113.86. 
,537; 1386. 
fi03j I3c.7. 

,781 ' 1^187. 
.0|f^ilSB7 
331 13^8. 

,iof; im. 

.37111330 
*i:i7'l^iSK). 

.ftVjiEay^). 
;l67liai. 



\ 



ooa.otK 

603. &16 

fioa.7!S8 

00^1. a4t 

(S04.15,^ 

tjo4.aa5 

tm.377 
(1(34.789 

(105, tWl 



7rM 

7.T<S, 

7r>S 

"►IS 
753 
7r>9. 
750 

7<¥>, 



111 ►■ 700, 
1 3 l76E 



VJI i:i.' 

■.,'jiiFf [:i:i;S, 
771 3 3; 13 
.0^6 1.1<t4. 

566:3v*3. 

,inli:to5. 

370 13Llft. 
'34n3HfS. 

{m vm 

171 vm 
■Vr^ 13E?7. 

701 v^'m. 

a7:n:^^«. 
v'4(> ]rl">0. 
51! ]3y'l 



07 605.333 

n^:H05.J31 



iHjft 073 

tHMI.a85. 

1UKE..J0;! 

1106,709 

<»iifl.Oil 
0(37,139 



(507 
Bt>7 

mr 
6oa 

608 

OOfl, 

am. 



Tt^E 

goa 

.417 

fi4r 

0B4 
*J70 



An*. 

1100 00 
1100.33 

iickj.e? 

IIOLOU 

n0[.33 

1101.67 

1103.3;: 

nOA.(Ki 

1103 33 

tiai ti7 

1104 00 
1104.3:1 

n(w.(t7 

IH>3,00 

iiai.Ba 

IIEK.O? 
1109.00 

iioe,33 

11^.67 
1107.00 
Il0f7.a3 

1107 G7 

11 08 00 
EIOpS.33 
11(18.67 
EKKl.OO 

U09.67 

lUO 00 
lllO.^ 

Eiio.er 

1111.00 
1111.33 
[111. 07 
[113.00 
[11^. M 
1112.67 

in3,oc» 
iiia.aa 

1113.67 
1114.00 
[IH 33 
1114.67 
1115 00 

[[15. as 

1H5 67 

mo. 00 

1116.33 

111*?. 67 
1117.00 
1117,33 
1117.67 
1118,00 
lU8.a3 
[118.67 
1110. OQ 

um.m 

1110,07 



156 



TABLE XrV. — ACTUAL TANOBITrS, ETC. 



e* Carre. 7® Carve. 8° Carve. 9° Carve. 10« Carve. 65" 



Tan. 



497.33^ 
497.614 
497.690 
497.86' 
498.044 
498.221 
498 39: 
498.574 
498.751 
498.9*28 

499.10^ 
499.281 
499.458 
499.635 
499.811 
499.988 
600.165 
600.342 
500.518 
600.695 

500.872 
601.049 
501.225 
501.402 
601.579 
601.755 
601.932 
602.109 
602.286 
602.467 

602.649 
502.826 
603.002 
503.179 
6l»3.356 
503.532 
508.709 
503.886 
504.063 
604.239 

604.416 
604.. 598 
504.779 
504.956 
505.1.33 
505.309 
6a5.486 
.505.663 
505.840 
506.021 

606.203 
606.379 
606.556 
506.733 
506.910 
507.086 
507.268 
507.445 
607.626 
607.803 



Arc. 



916.667 
916.944 
917.222 
917.600 
917.778 
918.056 
918.333 
918.611 
918.889 
919.167 



930 



9-^0.656 
930.83: 
931.11] 



Tau. 



426.357 
426.509 
426.660 
426.812 
426.963 
427.115 
427.266 
427.418 
427.569 
427.721 



788 

788 

788 

788!810|;jr4 

789 

789 



9!i!5. 000 430.911 
062 
214 



517 



432.582 



Arc. 



785.714 
785.952 
786.190 
786.429 
786.667 
786 905 
787.143 
787.881 
787.619 
787.867 



1.095 
l.:J33 
1.571 



374.460 689 

374.693 

874.725 

.858 
374.991 
375.123 
375. 25G 
375.388 
000 375.521 
375.654 



797 619 
797.&57 
'98.095 
■98.aS3 
796.571 
798.810 
799.048 
799.286 
799.524 
799.762 



Tail. 

373.134 
373.267 
373.399' 
873.532 
373.665 
373.797 
378.930! 
374.062 
374.195 
874.828 



Arc. 

687.500 
687.708 
1687.91 
688.125 
688.333 
688.542 
1688.750 
688.958 
.167 
.875 



375.786 
375.919 
876.051 
376.184 
376.317 
376.449 
376.582 
376.714 
376.84' 
376.983 



1.875 
S.083 
!.292 
{.500 
1.708 
5.91' 
1.125 
L333 
693.542 



445 695. 
582 696. 
718:696. 
8501696. 
983 696. 



379.786 
.379.918 
380.051 
380.184 
380.316 
380.449 
380.581 
380.718 
380.854 



699.792 



Tan. 



8:31.744 
331.861 
331.979 
3:i2.097 
832.215 
332.833 
832.451 
332.569 
332.687 
332.805 



611.111 

611.296 

611.481 

611.66' 

611.852 

612.037 

612, 

612.407 

612.693 

612. 



833.984 



405 
523 
640 
758 
876 
994 
112 
2:30 
348 

466 
58: 
708 
826 
944 
062 
180 
297 
.415 
536 



337.657 
887.775 
337.893 
a38.011 
3:38.129 
8:38.247 
.338.365 
:3.38.486 
338.607 
338.725 



Arc. 



778 299. 



85: 
03: 
222 
40: 
5U3 
778 
903 
148 
333 

519 
704 
889 
074 
259 
444 
630 
815 
000 
M85 

(.370 
1.556 
1.741 
1.926 
.111 
.296 
.481 
.667 
.852 
1.037 



Tan. I 

298. 64 6 j 
298.752 
298.858 
298.964 
299.070 
299.176 
299.283 
299.889 
299.495 
.601 



290 
299 
299 
800 
800, 
.300 
300 
300 
300, 
300 

300, 
300, 
300, 
301, 
301, 
301, 
301. 
301. 
301. 
301. 

.301. 
301. 
302. 
:302. 
302. 
302. 
:302. 
:302. 
302. 
302. 

:302. 
303. 
303. 
303. 
:303. 
.303. 
303. 
308. 
308. 



,707 
.818 
919 
025 
182 
238 
844 
450 
556 
.662 

768 
875 
981 
087 
193 
299 
405 
511 
617 
726 

835 
942 
048 

154 
260 
366 
472 
578 
685 
791 



006 
115 
221 
327 
433 
539 
645 
752 
1.861 

970 
076 
182 



arve. 


SS* 


Ai-c. 


M. 


550.000 





550.16? 


1 


550.888 


2 


550.600 


3 


550.667 


4 


550.888 


ft 


551.000 


6 


551.167 


7 


551.838 


8 


551.600 


9 


651.667 


10 


561.883 


11 


662.000 


12 


552.167 


13 


552.833 


14 


552.500 


1ft 


552.667 


16 


552.883 


17 


553.000 


18 


558.167 


19 


553.833 


20 


568.600 


21 


558.667 


22 


558.833 


23 


554.000 


24 


554.167 


25 


564.&33 


26 


554.600 


27 


554.667 


28 


664.883 


29 


555.000 


30 


556.167 


31 


555.83:3 


32 


555.500 


33 


555.667 


34 


555. a33 


35 


556.000 


36 


556.167 


37 


5.56.83:3 


38 


556.500 


39 


556.667 


40 


556.833 


41 


557.000 


42 


557.167 


43 


557.833 


44 


557.500 


45 


567.667 


46 


557.833 


47 


558.000 


48 


558.167 


49 


558.888 


50 


558.500 


51 


558. 6C7 


52 


658.883 


53 


559.000 


54 


559.167 


55 


559..333 


56 


.5.59.500 


57 


559.667 


58 


559.833 


59 
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TABLE XIV. —ACTUAL TANGENTS, ETC. 



tiQo 



1° Carre. 



M. Tan. 



3046.51 

1 :3047.67 

2 3048.63 

3 3049.7:2 
3050.81 
8051.87 
3062.93 
3053.99 
3055.05 
3056.14 



10 
11 
12 
13 
14 
15 
16 
17 
18 
19 

20 
31 
22 
23 
24 
25 
26 
27 
28 
29 

30 
31 
32 
33 
34 
35 
36 
37 
38 
39 

40 
41 
42 
43 
44 
45 
46 
47 
48 
49 

50 
51 
52 
53 
54 
55 
56 
57 
58 
59 



5600.00 
5601.6^ 
5603.33 
5605.00 
5606.6' 
5608.33 
5610.00 
5611.67 
5613.33 
5615.00 1528, 



3057. 
8058. 
3059. 
3060. 
3061 
3062. 
;W63. 
3064. 
3065. 
3066. 

3067, 
3069. 
3070. 
3071. 
3072. 
3073. 
3074. 
;i075. 
:W76. 
3077. 

3078. 
8079. 
3080. 
3061. 
3082. 
3084. 
8085. 
3086. 
3087. 
3088. 



8091 
3092 



3094 
3095. 



3098. 



8100 
8101 
8102. 
8103. 
3104. 
3105. 
8106. 
3107. 
3108. 
3109 



Arc. 



5616. 
5613. 
5620, 
n62l, 
5623 
5625 
5626, 
5628, 
5630 
5631 

5683 
5635 
5636 
5638, 
5640, 
5641 
5643, 
5645 
5646 
5648, 

5650 
5651 
5653 
56.55 
5656 
5658, 
5660, 
5661 
506;^ 
5665 

5666 
5668 
5670 
5671 
5673 
5675 
5676 
5678 
5680 
5681 



00 



14 
2:1 
32 
,41 
50^5690 



5685 
5686 



5691 
5693 
5695 
5696 
5698 



a© Oarve. 



Tan. I Arc. 



1523.31 
1523.84! 
1584.37 
1524.92 
1525.46 
1525.99 
1526.52 
1527.05 
1527.58 
.13 



2800.00 
2800.83 
2801.67 
2802.50 
2803.33 
2804.1' 
2805.00 
2805.83 
2806.67 
2807.50 



1528. 
1529 
1529. 
15:W. 
1530. 
1531. 
1531. 
1532. 
1532. 
1533. 

1584. 
1534. 
1535. 
1535. 
1536. 
1536. 
1537. 
1537. 
1538. 
1538. 

1539. 
1539. 
1540. 
1540. 
1541. 
1542. 
1542. 
1543. 
1543. 
1544. 

1544. 
1545. 
1545. 
1546. 
1546. 
1547. 
1547. 
1548. 
1549. 
1549. 

1560. 
1550. 
1551. 
1551. 
1552. 
15.52. 
1553 
1553 
1564 
1555 



2806, 
2809, 
2810, 
2810. 
2811, 
2812 
2S13. 
2814, 
2815, 
2815, 

2816, 
2817. 
2818. 
2819, 
2820, 
2820. 



2823.33 
^824.17 



2825 
•2825 
i8-,'6 
2827 
2H28 
:^8,'9 
2830 
28:30 
28:n 
2832 



2834. 
2835. 
28a5. 
2<i 



'.50 
2838.33 



2840. 
2840. 



2842 
2843 
2844. 

2*45, 
2845 
2846. 
•>847. 
2848, 
2849, 



8° Curve. 



Tan. 

1015.61 

1015.96 

1016.82 

1016.68 

1017 04 

1017 

1017.75 

1018.10 

1018.45 

1018.82 



1866.67 

1867.22 

1867.78 

1868.83 

1868.89 

1869.44 

1870.00 

1870.56 

1871.1 

1871.67 



1019. 
1019. 
1019. 
1020. 
1020. 
1020. 
1021. 
1021. 
1022 
1022. 

1022. 
1023. 
1023. 
1023. 
1024. 
1024. 
1024. 
1025. 
1025. 
1025. 

1026. 
1026. 
1027. 
1027. 
1027. 
1028 
1028. 
1028 
1029. 
1029. 

1029. 
laiO. 
1030. 
10:^0. 
1031. 
1031. 
1032. 
1053. 
1032. 
1033. 

1038. 
1038. 
ia34. 
1034. 
1034, 
1035, 

1036 
10S6 



Arc. 



1872 
1872 
1873 
1873, 
1874 
1875 
I8r5 
1876 
1876 
1877 

1877, 
1878. 
1878. 
1879. 
1880. 
1880. 
1881. 
1881. 
1882. 
1882. 

1883. 
1883 
1884 
1885. 
1885, 
1886. 
1886 
1887. 
1887, 
1888. 



4° Carve. 



5« Curve. 



Tan. 



761.776 
•62.041 
762.306 
762.578 
762.850 
763.115 
763.880 
763.645 
763.910 
764.183 



78 767. 
33 767. 
89 767. 
44 767. 
00|768. 
56,768. 



768 



769. J 
769.1 



33 769, 
770, 



1888.89 
1889.44 
1890.00 
1890.56 
1891.11 
1891.67 
1892.22 
1892.78 



1894. 
1895, 
1895, 
1896. 
1896. 
1897 
1897 
1898 
1898 
1899 



772.506 
772.771 
773.037, 
778.309 
773.681 
773.846 
774.111 
774.383 
774.655 
774.921 



Arc. I Tan. 



1404.1 
1404.2 
1405.( 
1405.^ 
1405.^ 
1406. S 
1406.( 
1407.( 
1407.« 
1407.1 



S.08 



1412 
1412. 
1418, 
1413. 
1414. 
1414. 
1415, 
1415, 
1415 
1416, 



074 



615.1 

616.] 

616.J 

616.i 

616.^ 

616.1 

00J617.J 

421617. < 

83 617.( 

25 617.^ 

618, 
618, 
618, 
618, 
618, 
619. 
619, 
619 
619, 



.07|620.658 



1120.00 
1120.88 
1120.67 
1121.00 
1121.83 
1121.67 
1122.00 
1122.88 
1122.67 
1123.00 

1128.83 
1123.67 
1124.00 
1124.33 
1124.67 
1125.00 
1125.83 
1125.67 
1126.00 
1126.83 

1126.67 
1127.00 
1127.88 
1127 67 
1128.00 
1128.83 
1128.67 
1129.00 
1129.88 
1129.67 



1188.88 
1188.67 
1134.00 
1134.83 
1134.60 
1185.07 
1135.83 
1185.67 
1186.00 
1186.83 



158 



TABLB XIV. — ACTUAL TANGENTS, ETC. 



6*» Carre. Y* Curve. 8*» Curve. 9° Curve. 10« Curve. Se* 



Tan. I Arc. 



507.980 
508.1.% 
5<>8.3:« 
508.515 
508.696 
508.873 
509.050 
509.226 
509.403 
500.585 

509 

509.943 

510.120 

510 

510.473 

610.655 

610.836 

511.013 

511.190 

511.371 

511.553 
611.730 
511. 9U6 
612.088 
512. -,'69 
612.446 
512.623 
512.800 
512.976 
513.158 

518.a39 
513.516 
513.693 
513.874 
614.056 
514.23:i 
614.409 
614.591 
514.772 
614.954 

515.135 
515.812 
515.489 
515.670 
515 852 
516.029 
516.205 

5 16. as: 

516.569 
516.745 

516.922 

517.104 

617.285 

517.46' 

617.648 

61 

618.002 

618.183 

618.365 

518.646 



933. 3:« 
933.611 
93:1.889 
9:31.16; 
934.441 
9:34.722 
935.000 
935.278 
935.556 



936.111 



938.889 



Tan. 

435.481 '800.000' 
435.633 800.238 
435. 784 1800.476 



435.940 
436.095 
436.247 
4:36.398 
436.550 
4:36.701 
436.857 



488.644 
438.696 
4:38. 



Tan. 



Arc. 



800.714 
800.952 
801.190 
801.429 
801.667 
801.905 
802.148 



381.119 
381.252 

:381.520 
381. 65^ 
381.789 
381 922 
;382.054 
382.187 
382.323 



013 

164 

316 

46^ 

619 

774 

930 

0811804, 

23:3 !804. 

389 804. 



382 



:383 
:383 
524 383 



919 810 
074 810 
230 810 
381 {810 
5:3:3|810 
68818II 
844811 
.980811 



762 

000 
238 
476 
714 
953 
190 
429 
66 
.905 

143 
381 
619 
.85? 
.095 
.333 
.571 
,810 
,048 
.286 

,524 
.762 
.000 
238 
476 
.714 
952 
,190 
429 



38:3.800 



147811.905 
:303 812.143 

458 812.381 



812.619 
812.857 
813.095 
813.83:J 
2281813.571 
384 813.810 
539^814.048 



459 
592 
725 
857 
990 
126 
262 
395 
627 
.664 



:384. 
:384. 
:384. 
:384. 
384. 
:384. 
:384, 
385.004 



700.000 
700.208 
700.417 
700. 62£ 

00.8:33 
701.042 

01.250 
701.458 
701.667 
701.875 



838.843 
338.961 
.079 
339.200 
:3:39.321 
:339.4d9 
:339.557 
339.674 
339.792 
339.913 



710.41 

no. 625 

710.833 

711.042 

711.250 

711.458 

711.06: 

711.875 

712.68:3 

712.292 

159 



Tau. 



622.222 
622.407 
622.598 
628.778 
622.963 
623.148 
.838 
.519 
628.704 



624.074 
624.259 
624.444 
624.680 
624.815 
625.000 
625.185 
625.870 
625.556 
626.741 



Arc. 



805.087 
805.143 
805.249 
805.858 
806.467 
806.573 
305.679 
305.785 
305.891 
806.000 



626.111 
626.296 
626.481 
626.667 
626.852 
627.08: 
627.222 
627.407 
627.698 



6i9.074 
629.259 
629.444 



Tan. 



560.000 
560.167 
560.838 
560.500 
560.667 
560.888 
561.000 
561.167 
561.388 
561.500 



504 
613 
719 
825 
931 
037 
146 

5.255 
5.36: 
1.46: 
(.576 



593,811 
778311 
963811 
1481:311 



Arc. 



661.1 

661.1 

662 

562 

562 

562 

562 

562 

568 

568 

568. 
568. 
563. 
568. 
564. 
564. 
564. 
564. 
564. 
564. 

565. 
565. 
565. 
566. 
565. 
565. 
566. 
566. 
566. 
566. 

666 
566. 
567. 
567, 
567. 
567, 
567. 
567, 
568. 
568, 



.000 
.167 



.500 
661 



.000 
16: 



500 



568.383 
568.500 
568.66: 

568 833 
569.000 
569.10: 
569.33:3 
.569.500 

569 667 
569.8:33 



TABLE XIV.— ACTUAL TANGENTS, ETC. 



570 !«» Curve. 



3110.97 
3112.031 
3113.09 
3114.18 
3115.27 
3116.36 
3117.45 
3118.51 
3119.67 
3120.65 



Tan. 



»• Carre. 3® Carve. 4« Curve. 6» Curve. 



3121 
3122 
31:^3 
3125 
3126 
3127, 
3128, 
3129 
3130 
3131 

3132 
3133 
3134 
3135 
3i:i6 
3137, 
3139 
3140, 
3141 
3142 

3143 
3144. 
3145, 
3146. 
3147, 
3148. 
3149, 
3150, 
3152 
3153, 

3154 
3155 
3156, 
3157. 
3158, 
3159, 
3100, 
3161, 
162. 
3164, 

3165, 
3166, 
3167 



74 



Arc. 

5700.00 

5701.67 

5703.33' 

5705.00 

5706 67 1 

5708 33 

5710.00 

571 

5713.33 

5715.00 

5716.6: 
5718. 3;i 
5720.00 
5721.67 
5723.33 
5725.00 
5726.6: 
5728.33 
.5730.00 
5r31.67 

5733.33 
5735.00 
5736.67 
5738.33 
5740.00 
5741.67 
5743.33 
5745.00 
5746.67 
5748.33 



Tan. Arc. 



5750, 
5751 
5753 
67i5755 
76:5756 
82 '5758 
88 
96 5761 
05 5763 
14 5765 



1555 54! 
1556.07, 
1556.60, 
1557.15' 
1557.691 
1558.24 
1558.78 
1559.31 
1559.84 
1560.38 

1560.a3 

1561.47 

1562.0i 

1582.56 

1563.11 

1563.61 

1564.17 

1564 

1565.25 

1565.80 

1566.34 
1566.89 
1567.43 
1567.96 
1568.49 
1569.04 
1569.58 
1570.12 
1570.67 
1571.21 



2850.00 
2850.83 
28.51 67 
2852.50 
2853.33 
2854.17 
2855.00 
2855. 8;i 
,'856.6: 
2857.50 



2858 
2a59 
2860, 
2860, 
2861 
2802 
•-»863 
2864 
2865 
2865 



2866.6: 
2867.50 
2868. 3:i 
2869.17 
2870.00 
2870.83 
2871.67 
2872.50 
2873.33 
2874.17 



.00 1571, 
67 1.572, 
3311572, 



5760.00 



6711573, 
3:i 1574. 



5766.67 
5768.33 
57 I 0.00 
5771.67 
5773. 3:^ 
5775.00 
5776.0: 
5778. ;« 
5780.00 
5781.07 



3170 
3171 
3172 
3173 
3174 



12:5788. 

201.5785. 

291.5786. 

38 
5790. 
5791 
579;i. 
5795. 
5796, 
5798. 



1575 
1575 
1576 
1576 

1577. 
1577. 
1578. 
1578 
1579. 
1579. 
1580. 
1580. 
1581. 
1582. 

1582. 
1583. 
1583. 
1584 
1584. 
1585. 
1585, 
1586. 
1586, 
1587 



2875, 
2875, 
2876. 

2877, 
2878, 
2879, 
2880, 
2880, 
•i881. 



28a3. 
2884. 
2885. 
28a5, 
2886. 
2887. 



2890. 

.'891. 
^92. 
289.3. 
2894. 
2895. 
2895. 
2896. 
2897. 
2898. 
2899. 



Tan. I Arc. | Tan. j Arc. 

1037.10 1900700 777.898,1425.0( 
1037.45' 1900.56 778.158 1426.45 
1037.80 1901 .11 1778.423'1426.8; 
1038.17 1901.67'778.6JM>|1426.2J 
1038. .53 1902.22 778.9681 1426.6' 
1038.89 1902.78 
1039.26 1903.33 
1039.61 1903.89 
1039.96 1904.44 
1040.83 1905.00 



1040. ( 
1041. ( 
1041.' 
1041.: 
1042.1 
1042.^ 
1042.} 
1043. i 
1043.1 
1048.1 

1044 
1044, 
1045 
1045 
1045, 
1046 
1046, 
1046, 
1017, 
1047 



30 



1905. 
1906. 
1906. 
1907. 
1907. 
1908. 
1908. 
1909. 
1910. 
1910. 



78 7S1.( 
33 1781.! 
89|782.: 
44 782.' 
00782.: 
56j783.( 

.lli783.i 

.67,783.1 
1.22 783.1 
1.78 7.'^.; 
!.33 784.! 
[.89784. ( 



Tan. 

6227384 
622.5961 
622.8(18 
623 026 i 
6-23.244 
623.462 
623.679 
623.892 
624.104 
624.321 



1.67 786. ( 
.22 786.: 

'.78 786.1 
1.3:^ 



* 1922. 

1 192:1 

I 1923. 

r 1924, 

I 1925, 

i. 7011925, 

.06 1926, 

i.42 1926, 

r.78 1927. 

1927.1 
I928.< 



22 



7.32 



1929.4 
1930.( 
1930.! 
1981.1 
1931. ( 
1932.! 
1982.: 



624.1 

624 

624 

625 

625 

625 

625 

626 

626 

626 



1437.1 
1437.1 
1438.; 
i.819'1438.: 
•.09l|l4.39.1 
-.3.56' 1439.1 
.621; 1440. ( 
'.894 1440.' 
J.166ll440.l 
L438 1441.; 



1441. ( 
1442.( 
1442.1 
1442.! 
1443.; 
1443.' 
1444. 
1444. J 
1445. ( 
1445.' 



1.071 
».348 
>.616 
(.888 
.160 



1445.i 
1446.: 
1446. ( 
I447.( 
1447.! 
1447.! 
1448.; 
1448.: 
1449.1 
1449.! 



Arc. 



626.706 
626.923 
627.141 
627.3.^3 
627.565 
627.783 
628.001 
628.219 
628.437 
628.654 



872 
.090 
308 
526 
743 
.955 
167 
.8a5 
603 



1140.00 
1140.33 
1140.67 
1141.00 
1141.33 
1141.67 
1142.00 
1142.33 
1142.67 
1148.00 

1143.33 
1143.67 
1144.00 
1144.33 
1144.67 
1145.00 
1145.33 
1145.67 
1146.00 
1146.33 

1146.67 
1147.00 
1147.33 
1147.67 
1148.00 
1148.33 
1148.67 
1149.00 
1149.83 
1149.67 

1150.00 

1150.33 

11.50.67 

1151.00 

151.33 

151.67 

152.00 

1152.33 

1152.67 

1153.00 



683.217 
683.4S4I 
683.6521 
633.870 
684.088 
634.3061 
6.34.52:)i 
634.7411 
634.959 
685.1771 



1153.33 
11.53.67 
11.54.00 
11.54.33 
9H>I 1 154.67 
1-281 1155.00 



155.33 
1155.67 
1156.00 
1156.38 

1156.67 
1167.00 
1167.33 
1157.67 
1158.00 
1168.83 
1158.67 
1169.00 
1169.83 
1169.67 
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TABLE Xnr. — ACTUAL TANGENTS, ETC. 



6® Carve. 



Arc. 



950.000 
U50.278 
950.556 
950.833 



Tan. 

51H.728 
518.904 
519.081 
519.203 
519.444 951.111 
519.626 951.389 
519.807 951.667 
519.984 951.944 
520.161 955}.«2 
520.342 952.500 



520. 
520. 
520. 
521. 
521. 
521. 
521 . 
521. 
521. 
522. 



444.695 814.286 
444.847 814.524 
444.998 814.762 
445.154 815.000 
445.309 815.238 
445.465 815.476 
445.621815.714 
445. 772' 81 5. 952 
445.924'816.190 
446.079 816.429 



524 952. 
7a5 053, 
887.958, 
953 



522.329 955. 
522.511 a->5. 



522.092 
522.861) 
523. 04G 
523.227 
523 409 
523.590 
52Z.'i7: 
528.^4 

524.135 
534.317 
524.498 
524.680 
524.861 
525.038 
525.216 
525.396 
525.678 
525.759 



525 
526 
526 
526 
526 
526 
527 
627 



687.574 



527. 
627. 



628 
628 



628 
620 



5(29.880 



611 
,889 
167 
444 
722 
,000 
278 
556 
833 

.11 
389 
667 
944 
22 J 
.500 

05(i 

611 



7" Curve. 



Tan. I Arc. 



so Carve. 



Tan. I Arc. 

889.183 717500 
389.815 712.708 
389.448,712.91 
389.584 713.125 
389.720 713.883 
389.857|713.542 



390 
546 
7(» 
857 
.009 
160 
.316 
472 
627 

783 
988 
094 
24K 
397 
553 
708 
864 
019 

i;5 

S3I 
486 
642 
798 
953 
105 
256 
412 
56' 



816. 
816. 
817, 
817, 
817. 
817. 
818. 
818. 
818 
818. 

819, 
819, 
819, 
819, 
820, 
820, 
820. 
820, 
820, 
821, 

821. 
821. 
821. 
822, 
822 
822, 
822 
823, 
823. 
823.571 



667 
9(» 
148 
881 
619 
851 
095 
333 
571 
810|391 



452.435 
452.590 
452.746 
452.902 
453.057 
453.213 
453.368 
453.524 
453.680 
458.835 



9* Carve. 



lan. 



:389.993 
390.125 
390.258 
390.894 



13.750 

713.958 

14.16 

14.875 



891.885 
892.021 
392.157 
392.290 
392.423 
392.559 
3S)2.695 
392.831 
392.967 
:i93.104 



393 



346.012 

346 130 

346.248 

•^46.369 

346.490 

346.61 

346.732 

346.850 

346.968 

347.089 



633.333 
633.519 
6:J3.704 
63:^.889 
684.074 
634.259 
634.444 
634.630 
634.815 
635.000 



750 349 
958 349 
167 349 
375 349 
583 350 
792 350 
0001350, 
208 a-iO, 
417 350, 
625 350, 



595 720 
731 721 . 

867,721, 
0031721. 
130:721. 
275 721 



41 

548 
684 
820 

956 
093 
229 
365 
501 
.637 
74 
.910 
.046 
182 



415 

536 

65: 

775 

893 

014 

135 

25C 

8^ 

498 

619 

74(1 
861 
.982 
103 
221 
339 
460 
581 
702 



Arc. 



636. &52 



037 
222 

40: 

.593 
778 
963 
148 
333 
519 
704 



638.889 
639.074 
259 
444 
63U 
815 
000 
1&5 
370 
556 



639. 
639 
639 
039 
640 
640 
640 
640 

640 

640. 

641 

641 

641 

641 

641 

642.037 

642. 

642, 



"41 
.926 
111 
296 
481 
667 



IQo Carve. 


57* 


Tau. 


Ai-c. 


mT 


311.491 


570.060 


~o^ 


311.597 


570.167 


1 


311.703 


570. a33 


2 


311.812 


570.600 


3 


311.Jtt>l 


570.667 


4 


312.030 


570.8:i3 


5 


312. 139 


571.000 


6 


312.245 


571.167 


7 


312 m 


571.833 


8 


312.460 


571.500 


9 


312.569 


571.667 


10 


312.678 


571.833 


11 


312.787 


572.000 


13 


312.896 


5?2.167 


13 


313.005 


572. 3;« 


14 


313.111 


572.500 


15 


313.217 


572 667 


16 


313.320 


5?2.833 


17 


3l3.4:i'j 


573.000 


18 


313.544 


578.167 


19 


318.658 


578 833 


20 


313.702 


573.500 


21 


313.871 


5i3.667 


22 


313.978 


578.833 


23 


314.084 


574.000 


24 


314.193 


574.167 


25 


314.802 


574.333 


2« 


814.411 


574.500 


27 


314.520 


574.667 


28 


314.629 


574.833 


29 


314.738 


575.000 


30 


314.847 


575.167 


31 


314.956 


575.833 


32 


315.065 


575.500 


33 


315.174 


575.667 


34 


315.280 


675.833 


35 


315.886 


576.000 


30 


315.495 


576.167 


37 


316.604 


576.833 


38 


315.713 


576.500 


39 


315.822 


576.667 


40 


315.93! 


576.8:^3 


41 


316.040 


577. 0(X) 


42 


316.149 


577.167 


43 


316.258 


577.333 


44 


316.367 


577.500 


45 


316.470 


577.667 


40 


316.585 


577.833 


47 


316.694 1578.000 


48 


316.803 


578.167 


49 


316.912 


578.333 


50 


317.021 


578.500 


51 


317.130 


578. 6G7 


52 


317.2:39 


578.833 


63 


317.348 


579.000 


54 


317.457 


579.167 


55 


317.566 


579.333 


56 


317.675 


579.500 


57 


317.784 


579.667 


58 


317.893 


579.833 


59 
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TABLB XIV. — ACTUAL TANGENTS, ETC. 



68" l* Carve. 8° Curve. S" Curve. 4° Curve. 



3176.00 

3177 

3178.18 

3179.27 

3180.36 

3181.45 

3182.63 

3183.62 

3184.71 

3185.80 



3186, 
3187. 
3189, 
3190. 
8191, 
3192, 
3193 
3194, 
3195, 
3196, 

3197 
3198, 
3200, 
3201. 
3202, 



Tan. 



5800.00 
5801.67 
5803.33 
5805.00 
5806.67 
5808.33 
5810.00 
5811.67 
5813.33 
5815.00 



,48 
.67 
.65 
.74 

.8^ 
92 
,01 
,10 
19 
,28 
3204.36 
,45 
,54 



3206 



3208. 
3209. 
3210. 
3212. 
3213. 
3214. 
3215. 
3216. 
3217. 
3^18. 

8219. 
3220 
3221. 
3222. 
3224. 
3225. 
3226 
:^27, 
3-.»28, 
3229, 

3230 
3231. 
.'J232. 
32:«. 
3235. 
3-236. 
8237. 
3238 
3289 
3240 



Arc. 



1588.06 
1588.60 
1589.15 
1589.69 
1590.24 
1590.78 
1591.33 
1591.87 
1592.41 
1592.96 



5816 
.5818, 
5820, 
5821, 
5823 
5825, 
5826, 
5828. 
58:i0. 
58:31. 

5883. 
5835. 
58:36. 
58:38. 
5840. 
5841 
5843, 
5845. 
5846, 
5848. 

5850. 
5851. 
5853. 
5855. 
5856. 
5858. 
5860. 
5861. 
5863. 
5865. 



5868. 
5870. 
5871 . 
.^873. 
5a75. 
5876. 
5878. 
5880. 
5881. 

5883. 
5885. 
5886. 
5888. 
5890. 
5801. 
5893, 
.5895 
5896 



Tan. 



2900.00 
2900.83 
2901.67 
2902.50 
2903.38 
2904.17 
2905.00 
2905.83 
2906.67 
2907.50 



1598. 
1594. 
1594, 
1595. 
1595. 
1596. 
1.596. 
1597. 
1597. 
1598. 

1598. 
1599, 
1600. 
1600 
1601. 
1601. 
1602. 
1602. 
1603. 



1604. 
1604. 
1605. 
1606. 
1606. 
1607. 
1607. 
1608. 
1608. 



1609. 
1610. 
1611. 
1611. 
1612, 
1612, 
1613. 
1613. 
1614, 
1614. 

1615, 
1615, 
1616 
1617, 
1617 
1618 
1618 
1619 
1619 
1620 



2908. 
2909. 
2910. 
2910. 
2911, 
2912, 
2913. 
■2914, 
2915 
2915, 

2916. 
2917. 
2918. 
2919 
2920 
^20 
29:21 
2922 



Arc. 



50 



2925.00 



2925. 
2926. 
2927. 
2928. 
2929. 
2930. 
2930. 
2931. 
2932.50 



2933. 
20:34. 
i^9.J5. 
20.35. 
20:30. 
2937. 
2038. 
2039. 
2J)40. 
2940. 

2941. 
2942. 
2943. 
2944, 
•2945. 
2945. 
2946. 
2947, 
2948 
2949 



Tan. 



1058.78 
1059.14 
1059.50 
1059.87 
1060.23 
1060.59 
1060.95 
1061.82 
1061.68 
1062.04 



Arc. 



1933.33 
I9a3.89 
1934.44 
1935.00 
1936.56 
1936.11 
1936.67 
1937.22 
1937.78 
1938.83 



794.154 
794.427 
794.699 
•94.971 
795.243 
795.515 
795.788 
796.060 
796.332 
796.604 



1062. 
1062. 
1063. 
1063. 
1063. 
1064. 
1064. 
1064. 
1065. 
1065. 

1066. 
1066. 
1066. 
1067. 
1067. 
1067. 
1068. 
1068. 
1068. 
1069. 

1069. 
1070. 
1070. 
1070. 
1071. 
1071. 
1071 
107-2. 
1072. 
1072. 

1073, 
1073 
1074. 
1074. 
1074. 
1075, 
1076. 
1075, 
1076. 
1076. 

1077. 
1077. 
1077. 
1078, 
1078, 
1078 
1079 
1079, 
1079 
1080 



4111938. 
7711939. 
1311940. 
491940. 



1941 
1941 
1942 
1942 
1943 
1943, 

1944. 
1946. 
1945. 
1946. 
1946. 
1947. 
1947. 
1948. 
1948. 
1949. 



1950.00 
1950.66 
1951.11 
1951.67 
1952.22 
1952.78 
1953.33 
1953.89 
1954.44 
1955.00 



1955.1 
1956. 
1956. ( 
1957.! 
1957.' 
1958.: 
1958.1 
1959. < 
1960.( 
1960.1 

1961. 
1961. 
1962, 
1962 
106:3 
10(53, 
1964 
19H5 
1965 
1966 



Tan. 



803 



877 
149 
421 
693 
.965 
.245 
524 
.796 
.069 
.341 

613 

,885 
,1.57 
,430 
702 
974 
246 
518 
791 
,070 

349 
622 
894 
166 
438 
710 
983 
262 
541 
814 

086 

358 

630 

902 

1 

454 

733 

006 

278 

550 

822 
102 
381 
653 
925 
,205 
,484 
.756 
.029 
.301 



Arc. 



1450.00 
1450.42 
1450.8:3 
1451.25 
14.51.6: 
1452.08 
1452.50 
1452.92 
1453.33 
1458.75 



635.6121 
635.8301 
6:36.048 
6:36.2661 
6:36.483 
.701 
.919 
6:37. 13^ 
687.355 



1464. 
1454. 

T455. 
1455, 
1456. 
1456, 
1456. 
1457. 
1457. 
1457. 

1458. 
1458. 
1459. 
1469. 
1460. 
1460. 
1460. 
1461. 
1461. 
1462. 



6:38.1 



1462.50 



1463. 
1463. 
1464. 
1464. 
1465. 
1465. 
14G5. 
1466. 

1406 

146^ 

140^ 

146^ 

1468, 

1468, 

1469 

1469 

1470, 

1470, 

1470 
1471 
1471 
1472 
1472 
1472 
1473 
147:3, 
1474 
1474 



60 Curve. 



Tan. Arc. 



1160.00 
1160.83 
1160.67 
1161.00 
1161.83 
1161.67 
1162.00 
1162.83 
1162.67 
1163.00 

1168.88 
1168.67 
1164.00 
1164.83 
1164.67 
1165.00 
1166.38 
1165.67 
1166.00 
1166.88 

1166.67 
1167.00 
1167.33 
1167.67 
1168.00 
1168.33 
1168.67 
1169.00 
1169.33 
1169.67 



1170.00 
1170.33 
1170.67 
1171.00 
1171.33 
1171.67 
1172.00 
1172.33 
■05:1172.67 
923 1173.00 



572 

790 

008 

226 

1.444 

1.667 

;.891 

1.108 

1.326 

1.644 

1.762 
980 
197 
416 
633 
851 
069 
286 
504 



141 
358 
576 
794 
.012 
235 
459 
677 
894 
112 



1173.33 
1173.67 
1174.00 
1174.33 
1174.67 
1176.00 
1175.3:3 
1176.67 
1176.00 
117S.33 



1176.67 
1177.00 
1177.38 
995,1177.67 
2131178.00 
486 1178.83 
660ill7«.67 
87711179.00 
095 1179.33 
31311179.67 
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TABLE XIV. — ACTUAL TANGENTS, ETC. 



W* Curve. 7^ Carre. 



8° Curve. 9^ Ciirv«. 10« Curve. 58' 



Tan. 



6S9.671 
629.758 
5Gi9.984 
590.116 
630.297 
530.479 
5:«.660 
630.842 
531.0-i3 
531.205 

581.386 
581.568 
581.749 
681.961 
582.112 
682.299 
582.485 
582.666 
682.848 
688.080 

688.211 
683.893 
688.674 
588.756 
588.987 
684.119 
684.800 
684.48ti 
584.663 
634.850 

686.036 
685.217 
685.899 
635.680 
685.762 
685.943 
686.125 
686.811 
586.498 
686.679 

636.861 
637.042 
687.224 
587.406 
587.587 
587.778 



966.667 
966.944 
967.222 
967.500 
967.778 
968.056 
968.333 
968.611 
968.889 
969.167 



538.141 
588.322 
588.504 



638.685 
538. 8W 
5.ffl.058 
539.2:^9 
539.421 
589.607 
689.794 
589.975 
540.167 
540.338 



Arc. 



Tan. 



453.991 
454.147 
454.802 
454.468 
454.613 
464.769 
454.925 
455.06.' 
455.236 
455.391 



888.571 
828.810 
829.048 
829.286 
829.524 
62 
830.000 
830.236 
880.476 
830.714 



647 
703 
85b 
014 
170 
829 
469 
645 
800 
956 

.111 



457. 
457. 

457. 

457.6'iB^8ai 

457. 

457. 

458. 

458. 

468. 



.784 



(.045 
t.201 
(.866 
1.616 



468 
456 
456 
459 
459 
459. 
459 
459 
459 
500:460. 



537.959 979.444461 
1.722 461 
L000;461 
1.278 461 



979.' 
980.< 
980.1 



556 461 
838 461 
111 '462 
889:462 
667 462 
944462 
222 462 
500 462 
778'463 
056 463 



551 
707 
863 
022 
182 
338 
49:} 
649 

.804 
.964 
124 
279 
435 
595 
754 
910 
066 
221 



Tau. 



897.818 
897.454 
897.591 
897.727 
897.863 
897.909 
398.185 
308.272 
398.408 
898.544 



725.000 
725.208 
725.41' 
725.625 
725.883 
•26.042 
26.250 
726.458 
726.667 
726.876 



888 



W7 
727 
•27 
727 
727, 
728, 
728.1 
72S.i 



542 

309.777^728.750 
958 



899.913 



885.476 

886.714 
885.962 
987 886.190 



886.429 
686.667 
886.905 
837.143 
887.381 
887.611) 
88X.85^ 



.235 
.375 
515 
651 



240688, 
896 



838. 



095 

mn 

57 

810 
.048 
.286 
.524 
.762 

000 



402.781 

402. 

403 

403. 

403. 

403. 

403. 

403. 

403. 

404. 



060 
196 
382 
4:2 
612 
748 
884 
020 

156 
296 
436 
572 
.708 
.848 
988 
124 
.260 
896 



Arc. 



Tan. 



&58.245 
353.866 
858.487 
353.608 
358.729 
358.860 
353. 9re 
354. 09:^ 
354.214 
354.835 



644.444 
644.630 
644.815 
645.000 
645.185 
W5.870 
645.556 
645.741 
645.926 
646.111 



728.4 

729. 
729. 
729. 
729, 
780. 
80. 
780. 
780. 
780. 
781. 

781. 
781 
781. 
781. 
782, 

82. 

82. 

32, 

738. 
83, 

ras. 
733, 
r33 
734, 

784, 
734. 
'34. 
735. 
735. 

735, 

:a5. 

735, 
786, 
7^. 
786. 

'36. 

36, 
737. 
737. 



042 



Arc. 



Tan. 



816.002 
816.111 
316.220 
816.829 
818.438 
318.54' 
318.656 
818.765 
818.874 
818.988 



092 
201 
810 
.419 
.528 
.640 
752 
861 
970 
079 



148 820.188 
833 320.297 
406 
615 



519320 
704 320 
889 320 
074 



604J654 
816 654 



259 
444 
680 
815 

000 
185 
870 
566 
741 
.926, 



481 



321 
821 
321 
321 
321.! 



).842 
K951 
.060 
1.172 

1.284 
L893 
502 
611 

720 
820 
938 
!.049 
M61 
1.270 

879 

,488 

.706 

815 

927 

039 

148 

25 

3C6 

475 

,587 



917 
029 
141 
.250 
.859 
.468 



Arc. 



580.000 
580.167 
580.888 
580.500 
580.067 
680.883 
581.000 
581.167 
581.888 
581.600 



M. 

~0 

1 
2 
8 
4 
5 
6 
7 
8 
9 

10 
11 
12 
18 
14 
15 
16 
17 
18 
19 



585. 
585 
585 
585 
■)85 
586 
586 
586 
586 

586. 
586, 
587. 
587. 
587. 
587, 
587. 
587. 
588. 
588. 

588. 

588. 

588. 

588, 

589. 

589. 

589. J 

589 

589 

589 



000 
167 
383 
.500 
.667 
.883 

000 
16' 
333 
500 
667 
833 
000 
.167 
.333 
.500 



883 20 
500 21 
1.667; 22 
23 
24 
25 
26 
27 
28 
20 

30 
31 
32 
33 
34 
35 
36 
37 
38 
30 

40 
41 
42 
43 
44 
45 
46 
47 
48 
40 

50 
51 
52 
53 
54 
55 
56 
67 
58 
59 
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TABLE XIV.— ACTUAL TAN0ENT8, ETC. 



59< 



M. 



O 
1 
'/S 
3 
4 
5 
6 
7 
8 
9 

10 
11 
12 
13 
14 
15 
16 
17 
18 
19 

20 
21 
22 
23 
24 
25 
26 
27 
28 
29 

30 
31 
32 
33 
34 
35 
36 
37 
38 
39 

40 
41 
42 
43 
44 
45 
46 
47 
48 
49 

50 
51 
52 
53 
54 
55 
56 
57 
58 
59 



:i:^7.19 
:id4d.81 
3:249.40 
:1250.49 
a;i»1.58 



1<» Ourve. 



Tan. 



5900.00 
5901.6^ 
5903.33 
5905.00 
5906.61 
5908.33 
5910.00 
5911.6: 
:)913.33 
5915. OU 



325;i 
;ii53, 
3;S5I. 
3;i55. 
:iS57 
3458 
3-259 , 
3i60. 
3261, 
3262 



3264. 
3265. 
3i67 
3268 
3269 
3270 
3271 
3272 
3273 

:i274 
3275 
3276 
3278, 
3279 
3280 
3281. 
3282. 
3283. 
3284. 

3285 
3-286 
3288. 
3-289. 
3-290. 
3291 
3292 
8893 
8294 
8296. 



8298. 
3209. 

3301. 
3J02. 

*^05 

3306 



Arc. 



5916 
5918, 
5920. 
5921. 
5923. 
.>925. 
.)926. 
5928. 
5930. 
.3931. 

■)983. 
.3935. 
5936. 
5938. 
910, 
5941. 
:>9I3. 
^5945. 
39 16. 
5948. 

5950. 
oa51. 
5953 
5955. 
5956. 
5958, 
5960. 
5961 . 
5963. 
3965. 

5966. 
5968 
5970, 
5971, 
5973, 
5975. 
.397.). 
5978. 
"^980. 
5981. 

mi. 

.5985. 
5986. 
398S. 
3990. 
5991 , 
.3993. 
.3'.»95 



2° Curve. 



Tan. 



1620.89 
16-21.45 
1622.01 
1622.55 
1623.10 
162:1.66 
16-24.21 
1621.76 
1625.30 
1625.85 



2950.00 

2950.8.1 

•2951.61 

2952. 5U 

2953.33 

-2954.1 

2955.00 

•2055.8;* 

2956.6' 

2957.50 



16-26. 
1626 

16-27. 
1628. 
16-28 
16-29. 
1629. 
1630. 
16:W. 
1631. 

1631 
163.'. 
1633. 
163:1 
1634 
1634. 
16:i3. 
1635. 



1636.89 



00 1637. 
67 1638. 
33 16:18. 
00!l639. 
67 1639. 
33 1640, 
00 1640, 
671641. 
33 1641 
001642. 

67 1642. 
33 1643. 
00 1H44. 
67 1644. 
33 1615. 
00 1645, 
07 1616. 
3:1 1616 
00 1647. 
67 1647. 

I 
33 1648. 
00 1649. 
67 1649. 
:« 1650. 
00 1650. 
67 1651. 
3 i 1651 
00 1652 
67 1652 
33 1663 



Arc. 



2958. 
•2959. 
2960. 
2960. 
•2961. 
2962. 
2903. 
2964. 
2965. 
2965. 

2966. 
2967. 
•2968. 
2969. 
•2970. 
2970. 
2971. 
2972. 
2973. 
•2974. 

2975. 
2975. 
2976 
2977. 
•2978. 
•2979. 
2980. 
2980. 
2981. 
2982. 

•2983. 

2984. 
2985. 
4985. 
•2986. 
2987. 
29f<8. 
•2989. 
2990. 
2990. 



2991. 

•2992. 

2993. 

2994. 

2995. 

•29i)5. 

2996, 

2997, 
95,2998 
512999 



3" Carve. 



Tan. 

TosiTe^ 

1081.04 
1081.41 
1081.77 
1082.14 
1082.51 
1082.88 
1083.24 
1083.61 
1083.97 



1084. 
1084. 
1085. 
1085. 
1085. 
1086. 
1086. 
1066 
1087. 
1087. 



1088. 
1088. 
1038. 
1089. 
1089. 
1089. 
1090. 
1090. 
1090. 
1091. 

1091. 
1092 
1092. 
1092. 
1093. 
1093. 
1093. 
1094. 
1094. 
1095. 

1095. 
1095. 
1090: 
1096. 
1096 
1097. 
1097. 
1097. 
1098. 
1098. 

1099. 
1099 
1099. 
1100. 
1100. 
1100. 
1101. 
llOl 
1102. 
1102. 



Arc. 



1966.67 
1967.22 
H)67.78 
1968.33 
1968.89 
1969.44 
1970.00 
1970.56 
1971.11 
1971.67 



1972, 
1972, 
1973 
1973. 
1974. 
1975. 
1975. 
1976. 
1976. 
1977, 

1977. 
1978. 
19;8. 
1979. 
1980. 
1980. 
1981. 
1981. 
1982. 
1982. 



1983.33 



1984. 
1985. 
1985. 
1986. 
1986. 
1987. 
1987. 
1988, 



4« Curve. 



Tan. 



H10.673 
810.852 
811.132 
811.404 
811.676 
811.956 
812.235 
812.50: 
812.779 
813.052 



1988.89 
1989.44 
,00 
,56 
.11 
,67 
22 
.78 
,3:1 



1990 
1990 
1991 
1991 
1992 
1992 
1993 
1993 

1904 
1995 
1995 
1996 
1996 
1997 
1997 
1998. 
1998 
1999 



324 



155 
427 
706 
986 

258 
630 
810 

080 
361 
633 
913 
192 
471 
751 
023 
295 
576 

.851 
126 
398 
678 
95' 
23: 

.516 

.788 
060 

.840 

619 
891 
163 
443 
722 
002 
281 
560 
840 
112 



44 824. 

0018-24 
56 824. 
11825, 
671825. 
22 825. 
;8 826. 
33 8-26, 
89 8-2«i, 
.44 826 



Arc. 



5<» Ciirv«. 



Tan. 



1475.00 
1475.42 
1475.83 
1476.25 
1476.67 
1477.08! 
1477.50 
1477.92' 
1478.33 
1478. i5, 



648.581 
648.754 
648.978 
649.196 
649.418 
649.637 
649.861 
650.078 
650.296 
,650.514 



1479 
1479 
1480, 
1480, 
1480 
1481, 
1481, 
1482. 
1482. 
1482. 

1483. 
1483, 
1484. 
1484. 
1485 
1485 
1485 
1486, 
1486 
118: 

1487. 
1487. 
1488. 
1488. 
1489. 
1489. 
1490. 
1490. 
1490. 
1491. 

1491. 
1492. 
1492. 
1492. 
1493. 
1103. 
1494. 
1491. 
1495. 
1495. 



17650 
58 650 
00 651. 
42 651. 
88 651. 
25 661. 
67 652. 
08 652. 
50 662. 
92 652, 



75 653 
17653 
58 653 
.00 658 
42654 
83 654 
25 654 
67064. 
.08 654. 

60 655. 
92 655 
83 655 

75 655, 
17 6.36 
58 656. 
00 666. 
42 656 
83 6.36. 
25 657 



384 1495. 
WA 1496 
943 1496, 
2-2211497, 
50211497, 
774 1497, 
040 1498, 
3-i3|l498 
iK)5 1499 
8cJ4 1499 



.586 
804 
028 
251 

.475 
698 
922 
145 
363 

581 
804 
0-28 
262 
475 
660.693 



.8:1660, 
75661 
17 661 
58 661 



1186.C7 
1187.00 
187.38 
1187.67 
1188.00 
1188.83 
1188.67 
1189.00 
1189.83 
1189.G7 
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TABLB XIV.— ACTUAL TANGENTS, ETC. 



«• Curve. 



Tan. I Arc. 



540.520 g6». 338 
540.706 963.611 
&I0.892 988.889 
641.074,984.167 
541.2S5|984.444 
541.442984.728 
541. 6'<» 966.000 
541.809:96&.278464 
541.991j986.G66 
542.172 985.883 



463.8771 
46:^.53; 
463.696 
468.852 
464.008 
464.16; 
464.327 
.488 
464.638 
464.794 



542.864 966. 

542.540 966. 

542.727 986. 

642.906;966 

548.090,987 

543.276 987 

548.462 

548.644 

648.825 

644.012 



644.198 
544.879 
544.661 
544.747 
644.088 
646.120 
546.806 
546.488 
646.669 
646.866 

546.042 
546.228 
546.406 
646.501 
646.777 
646.964 
547.150 
647.881 
647.618 



111 
389 
66: 
944 
222 
60U 
778 
060 
.838 
.611 



464.949 
466.109 
466.269 
466.424 
466.580 
465.740 
465.899 
466.056 
466.211 
466.870 



647.699 994.16; 



647.886 994. 
548.067 994. 
548.249 995. 
548.435 995. 
648.621996. 
548.807 995. 
548.994 996. 
649.180 996. 
649.366|996. 
649.648j996. 

549.729!997. 
549.916*997. 
560.102 997. 
650.288 998. 
560.475 998. 
660.656 996 
550.838996. 
661.0S4 999 
651.210999 
661.397 999 



500 
778 
05C 
383 
Oil 
880 
.167 
444 
«2 



7» Carre. 



Tan. I Arc. 



842 857 

848.095 

843.338 

848.5: 

843.810 

8J4.04S 

«44.286 

844.524 

844.762 

845.000 

845.288 
846.470 
846.714 
845.952 
846.190 
846.429 
846.667 
846.905 
847.143 
847.381 



580 847.619 
86^ 
095 



272 854. 
432 855. 
592 855. 



.54-^:850 
701 1860 



8* Curve. 



Tan. I Arc. 



5:a787. 
672 787 
812,73; 



948 
064 
224 
364 
50U 
630 
773 1 

909 780. 
049 739. 
188 740. 
825 740. 
461740. 
600 740. 
.740740. 
8761741. 
,0181741. 
.162 741. 

.292 741. 
4281741. 
,665742. 
,7041742. 
.844 742. 
,984 742. 
,124 742 
.260 743. 
.396 743. 
.586 748. 



676 
.812 
948 

.068 
827 
867 
607 
648 
779 



875 



.919746.686 



0591745 
195 '740, 
331 740, 



442 747. 
.582 748. 
?2-2748. 



■48 
748, 
748, 
749. 
749, 
749, 
J 749 
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9*» Curve. 



lO® Curve. 



Tan. Arc. ' Tan. Arc 



860, 
360. 
360 
860 
301 
301 
301 
361 
361 
361 

861. 
361. 
362 
362 
862 
862 
802 
362 
362 
362 

868. 
363. 
363. 
308. 
868. 
868. 
863. 
863. 
368. 
364. 

864. 
864. 
864. 
864. 
864 
864. 
364. 
865. 
865. 
865. 

866. 
365. 
865. 
865. 
365. 
366. 
366. 
300. 
366. 



918 
0:39 
Am 
287 656 
409 050 
6801657 
.661 067 



566 824 
741 324 
920 324 
111324 
296 



772 



141 



511 
632 
753 
.877 

002 
123 
244 
868 
492 
617 
741 
862 
983 
107 



069.074 



068.148 



668.333 

063.519 

003 

063 

664 

664 

064 

064 



.577 
688 
800 
909 
018 
130 
242 
361 
400 
669 



590.000 

590.16; 

590.333 

500.500 

590.067 

590.883 

591.000 

591.167 

591.: 

591.500 



678 591 
790 591 



».902 
1.011 
M20 
L232 
S.844 
(.463 
(.562 
(.678 

(.786 

(.894 

,008 

115 



.781 



887 
888.001 



892 506 



110 595 



828.884 
828.446 
828.558 
828.667 
828.776 



1.000 596. 



829.109 
329.218 
329.83(1 
704 329.441 
329.553 
329.665 
329 



074 



444 



060 



kl* 



329.998 

,815^30.107 
,000 330.219 
331 
443 
,554 
.603 

r2 

,884 



185'330.J 
870 330.^ 
550J.3.30.J 
741 13.30. ( 
920 330.' 
lll!330.( 
290 3W. J 
4811331. 



500 
66; 
88: 
.000 
167 
883 
600 
667 



.000 
506.167 

838 
595.500 
595.667 
595.888 
696.000 
596.16' 
696.881 
696.500 



59» 



O 

1 
2 
3 
4 
6 
6 
7 
8 
9 

lO 
11 
1» 
13 
14 
16 
16 
17 
18 
19 

90 
Zl 

ZS 

Z4: 

fte 

«7 

US 
29 

SO 
31 
32 
33 
34 
36 
86 
87 
38 
39 

40 
41 
42 
43 
44 
46 
46 
47 
48 
49 

60 
51 
52 
63 
54 
56 
56 
57 
58 
59 



TABLE XrV.— ACTUAL TANGENTS, ETC. 



6©*» 1« Curve. 2® Curve. 3° Curve. 4» Curve. S® Curve. 



3308.01 
3309.13 
3310.25 
:mi .87 
3313.48 
3313.57 
3314.66 



I' 
8315.7816011.67 
8316.89 6013.33 
8818.01 6015.r 



Tan. Arc 



3819.18 
88^.25 
88:21.86 

8^23.60 
8324.7:!i 
8825.88 
8826.95 
3328.07 
3329.18 

sasoso 



,48 
.60 
,71 
88 
,95 
,07 
,18 
3840.80 



3383 
33a4 
3:^ 



O 

1 
2 
8 
4 
5 
6 

8 
9 

10 
11 
18 
18 
14 
15 
16 
17 
18 
19 

»0 
«1 
22 
S3 
24t 
25 
26 
27 
28 
29 

80 
81 
82 
83 
84 
85 
36 

37 13319 

38 3:i50. 
89 8351. 

40 3352. 

41 3353. 

42 3:i54. 

43 13355. 

44 3357. 

45 13858. 

46 13:^59. 

47 !3:3tlO. 

48 3:^61. 

49 'm2. 

60 3363. 

51 |3364. 

52 3:^. 

53 3367 

54 3868 

55 8369 

56 ,3:^70 

57 .*i71 

58 ; 8:^72 

59 13373 



6000.00 
6001.67 
6003.33 
6005.00 
6006. 6^ 
0008.83 
6010.00 



6010 
6018 
6020 
6021 
6023 
6025. 
6026 



6030.00 
6031.6' 



8841 
8342 
8348 
3344 
3:^15 
8347. 
3848 



1654.0; 
1654.68 
1655.18 
1655.74 
1656.80 
1656.85 
1667.30 
16.57.95 
1658.51 
001669.0^ 



671659 
831660 
001660 
671661 
831661 
001662. 
1662 
88166:} 
1664 
1664, 



6035. 
6036. 
6038. 
6040. 
6041. 
6043. 
6045. 
6016. 
0048. 

6060. 
8051. 
6053. 
6055. 
6056. 
6058. 
6060. 
6061. 
6063. 
6066. 

6066. 
6068. 
6070. 
6071. 
6073. 
0075. 
6076. 
6078. 
6081). 
6081. 

6083. 



6086. 6< 
8:^ 
00 
6^ 



6090, 
6091 
6093. 
6095 
6096 
6098 



Tan. 



1665. 
1665, 
1666. 
1666. 
1667. 
1667. 
1668. 
1669. 
1669 
1670 

1670. 
1671, 
1671 
1672. 
1673. 
1678. 
1674. 
1674. 
1675. 
1675, 

1676 
1676, 
1677 
1678, 
1678 
1679 
1679 
1680 
1680 



1681. 
1682. 
1683. 
1683. 
1684. 
1684, 
1685. 
1685 
1686 
1687. 



:a006 
3009 
3010 
3010. 
3011 
301 -.4 
3013 
3014, 
3015, 
3015. 

3016 

3017. 
3018. 
:i019. 
3020, 
:i020. 



Arc. 



8000.00 
3000.83 
8001.6' 
300;J.60 

3003. as 

3004.1 

3005.00 

3005.83 

:^006.6'. 

3007.60 



00 



3022.60 
8023.88 
3024.17 



3025. 
3025. 
3026. 
30-^. 
:3028. 
::1029. 
3030. 

mo. 
■mi. 

8032. 

3033. 
3034. 
30:^5. 
3035. 
:3036. 
:3037. 
3038. 
3039. 

■mo. 

3040. 

mn. 

3042. 
3043. 
3044. 
:3045. 
3045. 
3046, 
3047. 
3048 
3049 



Tan. 



1102.78 
1103.16 
1103.53 
1103.90 
1104.27 
1104.64 
1105.00 
1105 37 
1105.7r. 
1106.1^ 



1W6, 
1106 
1107 
1107 
1107. 
1108. 
1108 
1109 
1109 
1109, 

1110. 
1110 
1110. 

nil 
nil 

1112. 
1112. 
1112. 
1113, 
1118. 



Arc. 



2000.00 
2000. .56 
2001.1; 
2001.61 
2002.22 
2002.78 
2003 38 
2003. 8J» 
2004.44 
2005.00 



.49 2005, 
86 2006, 
24 2006, 



1118.92 
1114.29 
1114.67 
1115.04 
1115.41 
1115.78 
U16.16 
1116.53 
1116.90 
1117.27 



1117. 
1118. 
1118 
1118, 
1119 
1119 
1119 
1120 
1120, 
1121, 

1121, 
1121, 
1122, 
1122 
1122 
1123 
1123 
1124 
1124 
1124 



2007 
2007 
2008 
2008 
2009 
2010 
2010 

2011 
2011 
2012 
2012, 
2018 
2013, 
2014, 
2015, 
2015, 
2016, 



2016.67 
2017.22 
2017.78 
2018.83 
2018.89 
2019.44 
!0.0«) 
2020.56 
2021.11 
2021.67 



65 2022. 
02 2022. 
39 2023. 
76 2023. 
.13 2024, 
52 2025. 
90 2025. 
.2712026. 
64 2026. 
02 2027. 



39 2027. 
7612028. 
13'2028. 
5r20-,'9. 
88 2030. 
25 2030. 
62 2031. 
00 2081. 
37 2082, 
75 2032, 



Tan. I Arc. Tan. Arc. 



L678 
L957 



836.( 



8:«.6 



840.( 
840. S 
840. i 
840. J 



1512.1 
1612.1 
1518.] 
1618.^ 
1614.] 
1514. < 

1515;< 

1515.* 
1515.( 
1516.] 



1521.; 
1521. ( 
152.'. ( 
1522. J 
1522.1 
1523.! 
1.523.' 
1524. 
( 6401 1524. J 



668.488 
668.711 
668.086 
669.168 
609.882 
669.606 
669.829 
670.062 
670.876 
670.499 

1.728 
1.946 
.170 
.893 
.617 
.846 
!.075 



1.746 



1203.83 
1203.67 
1204.00 
1204.88 
1204.67 
1205.00 
1206.88 
1205.67 
1206.00 
12U6.88 

1206.67 
1207.00 
1207.88 
1207.67 
1906.00 
1208.88 
1208.67 
1209.00 
1209.88 
1809.67 

1210.00 
1210.88 
1210.67 
1211.00 
1211.88 
1211.67 
1218.00 
1218.88 
1212.67 
1218.00 

1818.88 
1218.67 
1214.00 
1214.88 
1214.67 
1216.00 

1216. as 

1215.67 
1216.00 
1216.a3 
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TABLB XIV.— ACTUAL TANGENTS, ETC. 
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TAULE XrV.— ACTUAL TANGENTS, ETC. 



61'' 1*» Carve. 2® Carve. 3® Curve. 4" Curve. 



8375.05 
3:^76.17 
S:377.28 
3378.40 
3379.52 
3380.64 
:1381.75 
3i82.87 
3383.99 
3385.13 



3387.40 



Tan. I Arc. 



61U0.U0 
6101.67 
6103.3:3 
6105.00 
6106.6' 
6108. 3:i 
6110.0U 
6111 67 
6113.33 
6115.00 



3:«9. 
3390. 
3391. 
:«02. 
:«94. 
3:^95. 
:«9i5. 

a397. 
:«98. 

33 J9. 
3400. 
3402. 
3403. 
3404. 
:i405. 
:M06 
3407. 

3408. 
3409. 

3ni. 

3412. 
3413. 
3414. 
3415. 
:i416. 
3417. 
3118. 

IU'20. 
3421. 

34 .>2. 
34«. 
H42*. 
31i5 

3427 
31vJ9. 
313J. 

3131. 
3132 
3133 
3i:U 
3435. 
im7 
3i:«, 
34:^ 
3440 
3441 



6116. 
6118. 
6120. 
6121. 
6123. 
6125. 
6126. 
6128. 
6130. 
6131. 

6133 
61:J5. 
6136 
6i:i8, 
6140. 
6141. 
6143 
6145. 
6146 
6148. 

6150. 
6151. 
6153. 
6155. 
6156. 
6158. 
6160. 
6161. 
6103. 
6105. 

6166. 



6170 

6171 

6173 

0175.00 

6170 

6178 

6180 

0181 



6183. 
6185. 
6186. 
6188. 
6190. 
6191 
6193 
6195 
6196 
6196 



Tan. 



1687.59 
1688.15 
1688.70 
1689.26 
1689.82 
1690.38 
16J0.94 
1691.50 
1692.06 
1692.63 

1693.20 

1693. 

1694. 

1694. 

1695. 

1696. 

169(i. 

1697. 

16:^7. 

1698. 



3050.00 
3050.83 
3051.6^ 
3052.50 
3053.33 
:«)54.n 
3055.00 
:«)55.83 
3056.6' 
:3057.50 



1699. 
1699. 
1700. 
1701 
1701. 
1702. 
1702. 
1703. 
i703. 

1704. 
1705. 
1705. 
1706. 
1706. 
1707. 
1707. 
1708. 
1708. 
1709. 

1710 
1710. 
1711. 
I7I1. 
1712. 
1712. 
1713 
1714. 
1714. 
1715. 

1715. 
1716, 
1716 
1717. 
1718, 
1718, 
1719 
1719 
1720 
1720 



3a58, 
3059. 
:W60. 
3060. 
3061. 
3002. 
3063. 
3061. 
3065. 
3065, 



Arc. 



:i067 
3068 
3069 
3070 
3070 
3i)71 
;W72 
:i073 
3074 

3075. 
:i075. 
3076. 
3077, 
3078. 
:W79. 

:weo. 

3080. 
3081 
3082. 



113083. 
66 3084. 

22 lam. 

80j30a5. 
3713086. 
93,3087. 
49i3088. 
06 3089. 
6313090. 
19 3090. 



85 



3091 
3092. 

:vm. 

3094. 
3095. 
:3095 
3096. 
3097, 
3098 
3099 



Tan. I Arc. 



1125.13 20:J3.:« 
1125.512033.89 
1125.88 -.'034.41 
1126.25j20:«.00 
1126.62 20:35.56 
1126.99120:16.11 
1127.37:2036.67 
1 1 27. ■« 20:37.22 
1128. 11 12037.78 
1128.49i2038.33 



Tail. 

84:3.7)26 
844.205 
844.485 
844 764 
845.014 
845.323 
845.60-J 
845.882 
846.161 
846.448 



1128. 
1129. 
1129, 
1129. 
1130. 
li;30. 
1131, 
1131. 
1131. 
1132. 

1132. 
11:32. 
11:33. 
Il:33. 
1134. 
11:34. 
11:34. 
113). 
Il:i5. 
11:36. 

1136. 
11:36. 
11:37. 
11:37. 
11:37. 
11.38. 
1138. 
11:39. 
11:39. 
1139. 

1140. 
1140. 
1140. 
1141. 
1141. 
1M2. 
1142. 
1142. 
1143. 
1143. 

1143. 
1144. 
1144. 
1145, 
1145. 
1145, 
1146 
1146 
1146 
1147 



88 2038, 
2.=)20;39, 
62 2040 
991^040, 
37 2041 . 
74 12041, 
112042, 
4912042, 
88 2043, 
25 2043, 

62 2044. 

99(2045. 
3712045. 
7512046. 
13 2046. 



204^ 

2047. 

2048. 

2048. 

'2049. 



38 2050. 
76'2a50. 
1:312051. 
5I]2051. 
89 2052. 
26 2052. 

64 2058. 
01 2053. 
:38'2054. 
,7612055. 

152055. 
52 2056. 
89' 2056. 
,27 2057. 

65 2057, 

,03 2a->8, 

40 2a>8, 
78 2059 
,16 2060, 
,54 2060, 



20(il, 
2061, 
2062, 
20()2. 
2063, 
20<'.8, 
2064 
206.'i 
2005. 
2066 



8.52 
852 
853 
853 
853 
a54 
854 
Soi 
854 

^55 
855 
a55 
a56. 
8-.6, 
a56 
a56 

a57 
a57 

857, 



858 009 
a58.296 
a->8.5H2 
8.->8.862 
a59.l41 
a-)9.428 
a->9.7l4 
a59.994 
56 860.273 
11 1860.560 



Arc. 

1^25760 
1525.42 
1525.83 
1526.25 
1526.67 
1527.08 
1527.50 
1527.92 
1528.33 
1528.75 



1529, 
1529 
1530 
1530 
1530. 
1531, 
1531. 
15:32. 
15:32. 
1532. 



153:3.33 

15:33.75 

1534 

15:34.58 

15:35.00 

15:35.42 

1535. aj 

15:36.25 
15:36 67 
1537.08 



1537 
1537, 
1538. 
15:38, 
1539 
1539 
1540 
1540 
1540 
1541 

1541 
1542 
1542 
1542 
1543 
1543 
1514 
1544 
1515 
1545 



1546.88 

1546.25 

1546.6^ 

1517.08 

1547.50 

1547.92 

1548.3:3 

1548.75 

1549.1 

1549.58 



5® Carve. 



Tan. I Arc. 

1-220.00 
1220.88 
1220.67 
1221.00 

1221. as 

1221.67 
1222.00 
1222.33 
1222.67 
1223.00 



675.21(1 
675.440 
675.663 
675.887 
676.110 
676.334 
676.55^ 
676.781 
677.004 
677.234 



686. 



486 

710 
933 
15' 
386 
.615 
839 
062 
286 
509 
739 

968 
191 
415 
641 
873 
097 
320 
544 
767 
.997 



1223.33 
1223.67 
1224 00 
1224.$) 
1224.67 
1225.00 
1225.33 
1225.67 
1226.00 
1226.33 

1226.67 
1227.00 
1227.88 
1227.67 
1228.00 
1228.33 
1228.67 
1229.00 
1229.38 
1229.67 

1230.00 
1230.38 
12:30.67 
1231 .00 
1231.88 
1231.67 
1^32.00 
1-232.83 
1232.67 
1233.00 

1233.38 
12:33.67 
1234.00 
1234.33 
1284.67 
12:35 00 
1235.33 
1285.67 
12:36.00 
1286.83 

12:36.67 
1287.00 
1287.83 
1237.67 
1-288.00 
1288.8:3 
1238.67 
1239.00 
1239.88 
1289.67 
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TABLE XrV.— ACTUAL TANGEKTB, ETC. 



6*» Carve. 7« Carve. 8" Curve. 9» Carve. 10° Carve. 61' 



Tan. 



582.751 
562.947 
5(>3.m 
563.820 
5(>3.506 
563.692 
568.878 
5&1.065 
564.251 
564.442 

564.633 
564.819 
565.006 
565.192 
565.3^ 
565.565 
565.751 
565.942 
566.13:^ 
566.319 

566.506 
566.692 
566.878 
567.069 
567.260 
567.44: 
567.633 
567 819 
568.006 
568.19: 

568.388 
568.574 
568.760 
568.951 
569.143 
569.329 
569.515 
569.701 
569.888 
670.079 

670.270 
570.456 
670.642 
570.834 
571.025 
571.211 
571.397 
571.58" 
571.-; 79 
571.966 

672.152 
572.843 
572.534 
572.720 
672.907 
678.098 
573.289 
678.475 
67HM\ 
&78.86S 



Arc. 



1016.6' 

1016.94 

1017 

1017.50 

1017.78 

1018.00 

1018.33 

1018.61 

1018.89 

1019.1 



482.444 
482.608 
482.768 
482.923 
483.088 
483.242 
483.402 
483.562 
483.721 
483.885 



1019 
1019. 
1020. 
1020. 
1020. 
1020. 
1021 
1021. 
1021. 
1021, 



1022.22 

1022. 5U 

1022.78 

102:i.06 

1023.33 

1023.61 

1023.89 

1024.1 

1024.44 

1021.72 

1025.00 

1025.28 

1025.56 

1025.83 

1026.1 

1020.39 

1026.67 

1026.94 

1027.22 

1027.60 



1027 
1028 
10-28 
1028 
1028 
1029 
1029 
1029 
1030 
1030 

1030 
1030 
1031 
1&31 
1081 
1031 
1082 
1032 
1062. 
1083 



Tan. 



871.429 
871.667 
871.905 
872.143 
872.881 
872.619 
872.857 
873.005 
87!).:J83 
873.571 



487.268 
427 
587 
.751 
.915 
,074 
,234 
.394 
.554 
.71? 



78 
,06 
33 
61 
89 
1 

44 

72 

0(1490. 

490. 



490 



Arc. Tan. 



422.219 
422.:io9 
422.499 
;4.i2.639 
1422.778 
422.918 
428.058 
428.196 
428.337 
423.481 



878 
874 
874 
874 
874 
875 
875 
875 
875. 
875. 

876. 
876. 
876. 
876. 
877, 
877, 
877. 
877, 
878, 
878. 

878, 
878, 
879, 
879, 
879, 
879. 
880. 
880. 
b80. 
880. 

880, 
881, 
881. 
L«8l- 



•62.500 
762.708 
762.917 
763.126 
763.833 
763.542 
763.760 
768.958 
764.167 
764.875 



-sou t-iO 

524 1424 
762 424 
000 424 
238 4,i4 



335 



883 



982 



884 
142 884 
305 1 884 
469 884 
629 885 
789:885 
9581885 



952 

190 
42ii 
661 
.905 
143 428, 
.381 428. 
619'428. 
,857 '428, 
.095 429. 

333429, 
.571429, 
.810 429. 
048^429, 
,286 429, 
5241429 
762430, 
,000|480, 
,238'480, 
.476430, 



768, 



Arc. 



875.384 
375.508 
375.632 
375.75' 
375.881 
376.005 
876.129 
376.254 
376.378 
376.605 



r68.542 



Tau. Arc. 



380.893 
:^80.B17 
380.641 
380.769 



677.778 

677.968 

678.14b 

678.: 

678.519 

678.704 

678.889 

679.074 

679.259 

679.444 



688.148 



685 



685 



685 

685 

381.020 686 
381.145 686 
381.272i686 
381.400i686 
881.524 686 



882, 



.519 
.704 
889 
.074 
.259 
444 
630 
815 
.000 

.185 
,370 
.556 
.741 
926 
111 
,296 
.481 
.667 
,852 

as7 

222 

407 
593 
778 
963 
148 
333 
1.519 
704 



Tan. 



887.98v» 
838.044 
338.156 
338.268 
:^38n880 
838.491 
:«8.603 
338 715 
338.827 
838.842 



339 



Arc. 

610.000 
610.167 
610.883 
610.500 
610.667 
610.838 
611.000 
611.167 
611.833 
611.500 



66: 

.833 
00(» 
167 
833 
500 

.66' 

i<m 

000 

lo: 

83:^ 
500 

6«: 

833 
000 
16' 
33i 
.500 
667 
833 

000 

lo: 

33;i 
500 
667 
833 
000 
16' 
333 
.500 



616.667 

616.838 

617.000 

617.167 

617.833 

617.500 

617.1 

617.1 

618.000 

618.16: 



M. 

~o" 

1 

3 
4 
5 
6 
7 
8 
9 

10 
11 
IS 

13 
14 
15 
16 
17 
18 
19 



22 
23 
24 
26 
26 
27 
28 
29 

30 
31 
32 
33 
34 
35 
36 
37 
38 
39 

40 
41 
42 
43 
44 
45 
46 
47 
48 
49 

50 
51 
52 
53 
54 
55 
56 
57 
58 
59 



TABLE XrV. — ACTUAL TANGENTS, ETC. 




1246.67 
1247.00 
1247.83 
1247.67 
1248.00 
1248.33 
1248.67 
1249.00 
1249.33 
1249.67 

1260.00 

1250. as 

1250.67 
1251.00 
1251 .83 
1251.67 
1252.00 
1252. :« 
1252.67 
1253.00 

1253.83 
1253.67 
1854.00 
1254.33 
1254.67 
1255.00 
1255.33 
1255.67 
1256.00 
1256.33 

700.1481256.67 
00.377 1257.00 
700.606 1267. as 
700.836 1257.67 
701.065'l258.00 
701.294 1258.33 
701.5281258.67 
701.7531259.00 
701.982 1259.83 
702.211,1260.67 
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TABLE XTV.— ACTUAL TAHGKNT8, ETC. 



6® Carve. 7*> Carve. S" Carve. 9® Carve. 10* Carve, e^' 



Tan. 

674.044 
674. 2:» 
574.4*5 
674 tfl: 
574.798 
574.989 
575.180 
575.372 
575. 5tW 
675.749 

675.935 

670.126 

576.81 

576.508 

576.699 

576.886 

577.072 

577.203 

577.454 

577.645 

6T7.886 
578.023 
578.209 
678.400 
678.591 
578. 7«2 
578.97:1 
579.104 
579.a")5 
579.54; 

579.728 
579.919 
580.110 
580.301 
580 492 
580 683 
580.874 
581.066 
581.257 
681.448 

581.689 
581.880 
582.021 
682.207 
582.894 

582. sa*) 

582. 77t 
582.90' 
583.1.')8 
583.349 

583.540 

583.731 

.583.922 

584.113 

581.304 

»W.49.-> 

584.685 

584.8: 

585.06!> 

585.260 



Arc. 



10:«.33 

mw.fti 

1(K«.89 

1034 

1034.44 

10:^4.72 

1085.00 

1035.28 

1035.56 

1035.83 



492.116 
492.280' 
492.444 
492.604 
492.768 
492.927 
493.091 
493.255 
493.419 
493.578 



1086. 
1086. 
1036. 
1086. 
1037. 
1037. 
1037. 
1038. 
1038. 
1038. 



1039, 
1089 
1040 
1040, 
1040 
1040, 
1041, 
1041, 



1041.6; 
1041.94 
1042.22 
1042.50 
1042.78 
1043.06 
104:^.33 
1043.61 
1043.89 
1044.1 



1044. 
1044, 
1045. 
1045. 
1045. 
1045. 
1046, 
1040, 
1046. 
1046. 

1047. 
1047, 
1047, 
1048, 
1048, 
1048 
1048 
1049 
1049 
1049 



Tan. 



Arc. 



885.714 
885.952 
886.190 
886.429 
886.667 
886.905 
887.143 
887.381 
887.619 
887.857 



888. 



528 

687 

851 

015 

1 

842 

506 

6.0 

880 

988 

153 

317 

481 

645 

80S 

972|894.286 
524 
762 
000 



894 



430.684 
430.828 
430.971 
431.111 
431 .251 
431.394 
481.537 
431.681 
431.824 
431.964 

432.104 
482.247 
432.390 
432..'J84 
432 677 
432 817 
432.957 
483.100 
4:« 243 
433.381 



136 894 
800,894, 

464 895. 

62S885. 
791895. 
955*895. 
115 895. 
275 896. 
438 896. 
602 896. 
766 896. 
9:W 897. 
094 897. 

I 
257 807. 
4211897. 
.5851898. 
740 898, 
913 898, 
070,898, 
-.•40899, 
4041899, 
.508 899, 
732,899 



Tan. 



Ai"C. 



177.5.000 
775.208 
775.41 
775.625 
775.833 
776.042 
776.260 
'6.458 
776.667 
776.875 



383 
384 

884 
384 

384 
:«l 
3S4 
384 

384. 
385. 
385. 

385. 

385, 
385, 
385 
385 
385, 
886, 

m 

386, 
386 
386 



in. I Arc. 

910 688.889 
037 689.074 
105 689.259 
289 C89.444 
413(589. 6;W 
541 689.815 
668G90.000 
':96|690.m5 
923 690.870 
048 690.656 



1?2 690. 
299 690. 
427,091. 
5.54 '691. 
iiSi 691 . 
806 691. 
930691 . 
058 092, 
185 692. 
813 692. 

440 692. 
564 692 

688 092, 
816 



693 



386 



702 694 
, 8291(594 . 
957:694, 
,084;695, 
,212'695, 
,339' (595, 
,4661695, 
.594 095, 
,721 695, 
,849 096. 



388. 



388 



696. 



355 

480 

607 

7a5 

862,697 

990 697 

117 697 

4'698 



437.809 785.417 389.244' 
437.9.53 785.625 389.372 
438.096 7^5.833 389.499! 
438.239 786.042 389.627 698. 
4m 3a3 786. 250' 389. 754 698, 
438. .52(5 786.4.58!389.882 699. 
438 . 669 ' 786 . 667 390 . 009 699 , 
438 . 81 3 786 . 875 390 . 137 699 , 
4.38.9.561787.083 390.264 699, 
439. 099 1787. 292 390.8921699 

171 



741 

926 

11 

290 

481 

661 

852 

m: 

222 
40^ 

598 

778 
.963 
148 
3.1:^ 
519 
.704 
.889 
.074 
.259 

444 

630 
815 
000 
185 
370 
556 
741 
926 
111 

296 
481 
(561 
a52 
03' 
222 
40' 
693 
778 
963 

148 
333 
519 
704 
889 
074 
859 
444 
630 

8in 



Tan. I Arc. 

844.707 
844.822 
344.9371 
^45.049 
:W5.161 
345.276 
345.890 
345.605 
345.619! 
345.781 



620.0(K» 
620.167 
620.883 
620.500 
820.66: 
620.833 
621.000 
621.167 



621.600 



843 621. 
9.58 621 . 
0731622. 
1871622. 
802622. 
414 622. 
526 622. 
641:622. 
7.551628. 
870628. 

9651628. 
0971623 
209 62:1 
323 623 



782 624, 
897 624, 
009 624, 

121 625. 
236 625, 
3.50 625, 
465 625 
.580 625. 
694 625. 
809 626. 
921 626. 
aS9 626. 
153,626. 

268'626. 
3<3 626 
498 627. 
610 627. 
721,627. 
836 627. 
951 627. 
066 627. 
180,628. 
295 U28. 

410 628. 
525 628, 
6:^9 628, 
(528, 
629, 
6?9. 
629, 
629. 
629. 
629. 



TABUS Xrv.— ACTUAL TANGENTS, ETC. 
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TABLB XIV.— ACTUAL TANGENTS, ETC. 



6® Curve. 7* Curve. 8® Curve. B' Curve. 10* Curve. 63' 



Tan. 

585.451 
585.642 
585.833 
586.0^4 
586.215 
686.400 
586.5i)7 
586.788 
586.979 
587.170 

587.861 
587.553 
587.744 
587.939 
588.135 
588.326 
588.517 
588.706 
588.900 
589.091 



589.478 
589.664 
589.855 
590.046 
590.237 
.590.428 
590.G24 
590.820 
691.011 

591.202 
591.398 
501.584 
591.775 
501.966 
602.162 
592.a58 
502.549 
.'>92.740 
592.931 

508.122 
5U3.318 
598.514 
593.705 
593.896 
59J.087 
594.278 
594.474 
.594.670 
594.861 

596.06-2 

595.243 

59.5 434 

595.630 

695.826 

596.01 

696.206 

696 399 

696.690 

596.786 



Arc. 



1050.00 
10)0.28 
1050.56 
1050. 8:^ 
10)1.11 
1051.39 
1051.67 
1051.94 
1052.22 
1052.60 

1052.78 
105:^ 06 
1053.33 

ia-)3:6i 

1053.89 

1054.1 

1054.44 

1054.72 

10.-»5.<»0 

1055.28 



1055 
1055 
1056 
1056 
1056 
1056 
1057 
1057 
10)7 
1058 



501.895 
502.059 

502.387 
502.551 
502.714 
502.878 
503 042 
.503.206 
608.370: 

.503.533' 
.503.697; 
503.861 
604.029 
504.197 
504.361 
504.624 
504.688 
504.852 
505.016 



1058.83 
1068.61 
1058.89 
1059.17 
1059 44 
1059.72 
1060.00 
1060.28 
1060.56 
1060.83 

1061.1 

1061.39 

1061.67 

1061.94 

1062.22 

1062.50 

1062.78 

106J.06 

1063.3:3 

1063.61 

1063.89 

1064.17 

1064.44 

1064.72 

1066.00 

1065.28 

1066.66 

1065.88 

1066.1 

1066.89 



Tau. 



Arc. 



900.000 
91)0. 2:i8, 
900.476 
900.714 
9.J0.952 
901.190 
901.429 
901.667 
901.905 
902.143 



902.619 
902.85' 
9O1095 
903.383 
903.. 571 
903.810 
904.048 
904. 28(5 
904.524 



Tan. I Aixi. 

4.39.243.787^500 
439.386 787.708 



5C6.826 
506.990 
5<»7.154 
507.817 
507.481 
507.649 
507.817 
.507. 9S1 
508.145 
506.308 



439.529 
4:J9.673 
4:i9.8I6 
439.960 
440.103 
440.246 
440.390 
440.533 

440.676' 
440. 8» 
440.963 
441.110 
441.257 
441.400 
441.544 
441.687 
441.880 
441.974 



909.524 



•87.917 
788.125 
788.333 
788.542 
788.750 
788.958 
789.16' 

89.375 

789.588 
789.792 
790.000 
790.206 
790.41' 
790.625 
790. a38 
791.042 
791.2.50 
791.458 



042 
250 
.4.58 
66: 
875 
083 
29J 
500 
708 

917 
125 

ms 

.542 
750 
958 
16^ 
375 
.5a3 
792 



Tan. I 

390519 ; 

390 646 < 
3U0.774 ■; 
390.901,' 
391.029 

391 156 
391.284 
391.411 
391.639 



391.794 
391.921 
892 048 
.179 
392.310 
892.487 
392.565 
392.692 
392.820 
392.94' 

398.074 
:^202 
393.329 
393.4.57 
393.584 
:393.712 
393.839 
393.970 
394.100 
394.228 



Arc. 

706T060 
700.185 
700.870 
700.566 
700.741, 
700.926 

roi.iii 

^01.296 
701.481 
701.6671 

701 .852 
702.0871 
702.222: 
702.407; 
702.593] 
702.778, 
"02.96:^ 
03.148; 
703.333 
03 519, 



Tan. I Ar 

851.657 630 
351.672 630 
351 787 630 
:i51.90r630. 
352.016 630 
:352.131630 
352.246 6.31 
352.360 <;31 
3.52.475 6.31 
,352.590 631. 

1862.705 6.31 
352.819 631 
a52.934 032 
353.052 6.32 
353 160 032 
353.284 632 
353.399 6.32. 
353.513 632 
a53. 628 63:3. 
353.743.638. 



704 853 
889 353 
074 3.54 
2591354 
444 3.54 



030 
815 
000 
1&5 
370 

556 
741 
920 
111 
290 
481 
667 
85-» 
087 
222 

.407 
.593 

778 

im 

148 

:m 

51!l 
704 
889 
074 

259 
444 
630 
815 
000 
18.5 
370 
656 
,741 
926 



,858 688 
,972 633 
08T|633. 
202 633. 
,317034. 



634 
634 
634 
634 
634 

635 
G:J5 
6;35 
635 
635 
035 
636 
686 
636 
636 

636 
636 
037 
637 
637 
»)37 
6.37 
037 
038 
038 

038 
638 
(i38 
670 038 
787 039 
902 639, 
017 039 
132 639 
!W6,039 
364,639 



000 
167 
3:33 
500 
667 
8:33 
000 
10 
338 
600 

667 
833 
000 
10 
33:3 
f.OO 
60 

m 

000 
16^ 

833 

500 
66^ 
83! 
000 
10 
3a3 
500 
66' 
833 

000 
10 
333 
500 
067 
8.33 
.000 
10 
333 
500 

66' 
.833 
.000 
.10 
.83:3 
.500 
.067 
.833 
000 
10 

8:33 
.500 

(;g' 

833 

000 
.10 

3:33 
..500 

66' 
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TABLE XIV.— ACTUAL TANGENTS, ETC. 



64* !*» Curve. 2«» Curve. 3° Curve. 4® Curve, 



3580. :;J9 
^581 .48 
3582.58 
8583.75 
8584.93 
:i586.0; 
:i!iS7.22 
:i588.39 
3589.57 
3590.71 



3591. 
3593. 
3594. 
3593, 
.3596 
a597. 
3598. 
3600 
:^601, 
3602. 



Tan. 



3603. 
3604. 
3605. 
3606, 
3608, 
:i609, 
3610, 
3611, 

m\2. 

3613. 

3615. 
3616. 
3617. 
3618. 
:^19. 
86 iO. 

m-i-i 

3624. 



3626. 
:3627. 
8629. 
3630. 
3631. 
3632. 
8633. 
3634 
3636. 
3637. 



8640. 
8641. 
8613 
8644, 
3645 
:W46 
3647 
3649 



Arc. 

6400.00 
6401.6 
6403 33 
6405.00 
6406.6' 
6408.33 
6410.00 
6411.6' 
(-413.3:3 
6415.00 



6416 
6418 
6420 
6421 
6423 
6425 
64-26 
64-28 
6430 
6431 

6433 
64a5 
6436 
6438 
6440 
6441 
6443 
6445, 
6446, 
6448, 

6450. 
6451. 
6458. 
fJ455. 
6456. 
6458. 
6460. 
6461. 
6463. 
6465. 

6466. 
6468. 
6470. 
6471. 
6473. 
6475. 
6476. 
6478. 
6480. 
6481. 



64a3 

64a5, 

6486 

6488, 

6490, 

32|0491 

49 6493 

66 6195 

84 6496 

0116498 



Tan. 



1790.21 
1790.78 
1791.a5 
1791.94 
1792.53 
1798.10 
1793. 6S 
1794.26 
1794,85 
1795.42 



3-200.00 
8-200.88 
8201.6? 
3202.50 
3-203. 38 
3-204.17 
8-205. Oj» 
3-205. 83 
3-206.67 
;i207 60 



1796, 
1796. 
1797, 
1797, 
1798, 
179S, 
1799 
1800 
1800, 
1801 

1801 
1802, 
1802, 
1803, 
1804, 
1804. 
1805, 
1805, 
1806. 
1807. 

1807. 
1808. 
1808. 
1809. 
1809. 
1810. 
1811. 
1811. 
1812. 
1812. 



1813.4' 
1814.06 
1814.65 
1815/22 
1815.79 
1816. :« 
1816.97 
1817.55 
1S18.14 
1818.73 



1819 
1819 
18-20 
1821 
1821 
18-22 
18-22 
18-23 
18-23 
18-24 



Arc. 



3-209. 
3210, 
3210 
3211 
3212 
3213, 
3214 
3215 
3215 

3216 
8217, 
3218, 
8219. 
8220. 
32-20, 
3221. 
3i-22. 
3223. 
3224. 

32-25. 
3i25. 
32-26. 
8-2-27. 
82-28. 
82-29. 
3-230. 

3231. 
3-232. 

:^i3. 
8-284. 
82:i5. 
8285. 
3236. 
32:^7. 
8i.88. 
8i39 
8-240. 
8-240, 



:«41 

8242. 

3213. 

8-244. 

3-245. 

8-245. 

8*^46 

:«47. 
99 8-218, 
5713249 



Tan. 



1198.55 
1193.98 
1194.8-i 
1194.71 
1195.10 
1195.48 
lia5.86 
1196 25 
1196.65 
1197.03 



Arc. I Tan. 

2138. :i3 895.245 
2138.89 895.53: 
2134.44 895.818 
21.3.").00;896.112 
2135.56 896.405 
2136.11896.692 
•2136.671896.979 
2137. 22|897. 272 
2137.78 897.566 
2138.33 897.852 



1197 
1197 
1198 
1198, 
1198, 
1199, 
1199, 
1200, 
1200. 
1200. 

1201. 
1201. 
1202, 
1-202. 
1202. 
1-208. 
1-203. 
1-204. 
1-204. 
1-204. 

1205. 
12a5 
1205. 
1-206. 
1206. 
1207. 
1-207. 
1-207. 
1208. 
1-208. 

1209. 
1-209. 
1-209. 
1210. 
1210. 
1-211. 
1211. 
1-211. 
'212 
1212. 



41I213S 

.8012139 

1912140 

.58'2140. 

2141, 

2141 

2142 

2142 

143 

2143 



44898 
00'898 
.561899, 
11 1899 
67899 
22^899 
78:900 
33 900 
89 900 



Arc. 



1600.00 
1600.42 
1600.88 
1601.25 
1601.67 
1602.08 
1602.50 
1602.92 
1603.38 
1603.75 



16.276 
716.505 
716.781 
716.969 
717.204 
717.484 
717.663 

718.138 
18.862 



139 1604. 
438 1604. 
.726:1605. 
013ll605. 



-2144 
2145. 
2145 
-2146, 
-2146. 
2147. 
2147. 
•2148. 
2148. 
2149. 

•21.50. 
150. 
2151. 
2151. 
21.52. 
21.52. 
21.58. 
-215.8. 
21.54. 
•2155. 

21.55. 
21.56. 
-2156. 
21.57. 
-2157. 
21.58, 
21.58, 
2159, 
•2160, 
2160, 



00 

56 

11 

67 

22 

78;905 

38 905, 

89,905 

44 '906, 

00 90J 



•2161 
2161 
21G2 
2162 



1212.96 

1218.35 

1-218.71 

1-214.12 

1-214.5112163. 

1214.90-2163. 

1215 29,2161. 

1215.68 2165. 

1210.072ia5. 

1-216.4612166, 



11 909, 
67 910. 
22i910, 
781910, 
33 910, 
89 911, 
44 911, 
00 911. 
56 912, 
11912 



1605 
1606 
1606 
1607 
1607 
1607 

160S, 
1608, 
1609 
1609, 
1610, 
IHIO. 
1610. 
1611 
1611. 
1612. 

1612. 
1612. 
1618. 
1613. 
1614. 
1614. 
1615. 
1615. 
1615. 
1616. 



1616.61 

1617.08 

1617.50 

1617.92 

1618.33 

1618.75 

1619.1 

1619.58 

16-20.00 

1620.42 



1620 
1621 
1621 
1622 
1622 
1622. 
16-28 
843 16-28 
136 16-24 
43a! 16-24 



5® Carve. 



Tan. 



591 
.826 
061 
291 
520 
755 
990 
2-25 
460 



.918 

,158 

,888 

,618 

,847 

082 

31 

552 

787 

016 

245 
480 

n5 

950 
185 
.415 
644 
879 
114 
.349 

584 
819 
054 
288 
.512 
741 
982 
.211 
46r 
681 

9-22 
15' 
392 
621 
K51 
080 
321 
.5,56 
791 
.0-26 



Arc. 

1280.00 
1-280.38 
1-280.67 
1-281.00 
1-281.88 
1281.67 
1-282.00 

la82.67 
1283.00 

1283.38 
1288.67 
1284.00 
1284.33 
1284.67 
1285.00 
1285 83 
1-285.67 
1286.00 
l-286.8:i 

1286.67 
1287.00 
1287. .33 

1287.67 
1288.00 
1288.33 
1288.67 
1289.00 
1289.. 83 
1289.67 

1290.00 
1290.83 
1290.67 
1-291.00 
1291. 38 
1291.67 
1293.00 
1292.88 
1292.67 
1293.00 

1298.83 
129:^.67 
1294.00 
1894.83 
1-294.67 
1295.00 
1295.88 
1295.67 
1296.00 
1296.33 

1-296.67 
1297.00 
1297.38 
1297.67 
1*298.00 
1298.33 
1298.67 
1299 00 
1299.83 
1299.67 



174 



TABLE XrV.— ACTUAL TANGENTS, ETC. 



6« Carve. 



Tan. Arc. 



7*» Carre. 8° Carre. 0« Cnrve. 10® Curve. 64" 



Tan. Arc. 



596.983 

597. 17a 

597.364 

597.560 

597.766 

597.94 

596.138 

598.334 

596.530 

596.721 

596 912 
599.108 
599.304 
599.495 
599.686 
699.88-^ 
600.077 
600.278 
600.469 
600.660 

G00.a5l 
601.047 
601.243 
601 .4»4 
601.625 
601.821 
602.017 
602.218 
602.406 
602. 



1066. 
1066. 
1067. 
1067. 
1067. 
1068. 
1066 
1068. 
1068 
1069. 

1069. 
1069. 

loro. 

1070. 
1070. 
1070. 
1071. 
1071. 
1071. 
1071. 

1072. 
1072. 
1072. 
1073. 
1073. 
1078. 
1078. 
1074. 
1074. 
6001074. 



602.791 
60-3.987 
603.182 
608.878 
603.574 
603.765 
603.956 
604.152 
604.848 
G04.544 

604.740 
604.935 
606.181 
605.322 
605.513 
606.709 
605.905 
606.101 
606.297 
606.493 

606.689 
606.884 
607.060 
607.271 
607.462 
607.658 
607.864 
608.aM) 
608.246 
606.442 



1075. 
1075. 
1075. 
1075. 
1078. 
1076. 
1076. 
1076. 
1077. 
1077. 

1077. 
1078. 
1078. 
1078 
1078. 
1079. 
1079 
1079. 
1080, 
1060. 

1080. 
1080 
1081. 
1081. 
1081. 
1081 
1082 
1062 
1082 
1063 



781 9U. 
945 914 
109 914, 
276915 
444I9I5 
608,916 
772915 
940915 
106 916 
272 916 



485 
606 
771 
085 
099 
267 
435 
608 
770 
984 

096 
266 
484 
596 
761 
929 
097 
265 
483 
591 

.761 
929 
096 
26^ 
43: 
.596 
7C0 
928 
096 
264 

431 
599 
767 
931 
095 
263 
431 
599 
766 
984 



9-iO.J 
921 

921 
921 
9i\ 
9i2. 
922. 
922 
922 
928. 
923. 
928. 

923. 
924. 
924. 
924. 
924. 
925. 
925. 
925. 
925. 
925. 



102 926. 
270 926. 
438,926. 
60-,'|926. 
7661927. 
9:^1927. 



Tan. Arc. Tan. Arc. 



800. 
800 
HOO. 
800 
800 
801 
801 
801 
801 
801 



000 898. 
208 398. 
417 398. 
625 398 



842 802 
489 802 
636 802 
779 802 
923 802 
070 803 

,217:803 
864 803 
511 803 

.654 803. 

797 804. 
.944804. 
091 804. 
234 804. 
8T8!8a5. 
525 805 



452.252 

452. 

452 

452. 

462. 



805. 
805. 
805. 
806. 

806. 
806. 
806. 
806. 
807. 
807. 
807. 
807. 
807. 
808. 

808 
808. 
808. 
808. 
809. 
809 
809. 
809. 
810. 
810. 

810 

810. 
810. 
811. 
811. 
811. 
811. 
811. 
812. 
812. 
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496 712 
629 713. 
759 713. 
867 713. 
014 713. 
145 713. 
276 714. 
406 714. 
537 714. 
664,714. 

792*714. 
922 715. 
058,716. 

1811715. 
308 715. 



439 
569 
700 
831 
958 

085 
.216 
347 
477 
60t^ 
73.5 
863 
.994 
124 
,255 

885 
616 
647 
774 
902 



358.482640 

358 

:i5« 

358 

:Jfi8 

359 



Tan. Arc. 



359.! 
859. -i 
859. < 



1.596 
711 
1.829 
1.946 
K06] 
76 



9.411 



861.970 
862.087 
362. 2a5 
362.822 
362.440 
862.655 
362.670 
362.787 
362.905 
368.022 



863. 
363 
363 



TABLE XIV. — ACTUAL TANGBNTS, ETC. 



65< 



M. 



O 

1 
2 
3 
4 
5 
6 
7 
8 
9 

10 
11 
12 
13 
14 
15 
16 
17 
18 
19 

20 
«1 
22 
23 
24 
25 
26 
27 
28 
29 

30 
31 
32 
33 
34 
35 
36 
37 
38 
39 

40 
41 
42 
43 
44 
45 
46 
47 
48 
49 

50 
51 
52 
53 
54 
55 
50 
57 
58 
59 



3tt50.l9 
3o51.:iU 
mo-Z.54 
3G58.71 
3«54.89 
3656.06 
8657.24 
3658.41 
8659.68 
3660.76 



1® Curve. 



Tan. 



6500.00 
0501.6' 
050:^.38 
6505.1)0 
6506 6: 
6508.33 
6510.00 
6511.67 
6513 33 
6515.00 



3661. 
3663. 
:^664. 
3665. 
8666. 
8667. 
3668. 
3670. 
:W71. 
3672. 

3678 
3674 
3670 
3677 

:«78 
8679 
8680 

mm 

:^68J 



6516. 
6618. 

6521. 
6523. 
6525. 
6526. 
6528. 
6530. 
6531. 



8686 
8087 
8688 

mdo 

3091 
8692 
:^93 
8694 
:i696 

8607 
801 W 
8699 
8700 
8701 
8703, 
3704 
3705 
3706 
3707 

3709 
3710 
8711 
3712 
3713 
3714 
8716 
8717 
8;i8, 
3719 



Arc. 



6688.38 

65a5.00 

65;w.6; 

6588. 8:^ 
6.540.00 
6541.67 
JJ548.38 
6545.00 
G546.6: 
6548.33 



6550 
6551 
655;^ 
65.55 
6556 
65.58 
6.560. 
6561 
65«'.3 
6565 

6566. 
6508. 
6570. 
6571. 
6578. 
6:)75, 
6576. 
6578. 
6.580, 
6581, 

6588. 
6585, 
6586. 
6688. 
6690, 
6591 
6693 
6595 
6596 
6598.38 



2° Curve. 



Tan. I Ai-c. 

3i50r00 
'82.50. h:3 

3251 .o: 

82.52.50 

8253 33 

3251.1 

3255.00 

;i235.83 

3256.6"; 

3267.60 



1825.10 
I8;i5.75 
1826.34 
1826.92 
1827.51 
1828.10 
1828.08 
1829.27 
1829.86 
1830.45 



1831. 
1831. 
1882. 
18:^2. 
1833. 
18:«. 
1884. 
1835. 
1885. 
1886. 



8258. 
8259, 
8260. 
3280, 
3261. 
3262. 
3268, 
3264, 
:i265. 



1886.91 
1887.49 
18;J8.08 
1 8:38/6' 
1889 26 
1839.84 
1840.43 
1841.02 
1841.61 
1842.19 



1842. 
1813. 
184:3. 
1844. 
1815. 
1845. 
1816. 
1846. 
1847. 
1848. 

1848. 
1849, 
1849. 
1850, 
1851. 
1851, 
1852. 
1852. 
1858, 
1864. 



:i267, 
:i268, 
:3269 
3270, 
3270, 
1, 
3272 
:i278, 
8-274. 

3275 

:3275 

:i276 

8: 

:3278 

:3279 

3^80 

3;i80, 

:i281 

3282.60 



3283. 

3284. 

:3285. 

8285. 

3286. 

3287. 
28'8,»88 
82 3289. 
418290, 
00;3290. 



1864.68 8291 

ia55 

1855 

ia56 

1856 

185' 

1858 

1858 

1859 

1869 



:i292 
3293 
:3294 
3295 
:3295 
3296 
3297 
:i298, 



3° Curve. 



Tan. 



1216.85 
1217.25 
1217.64 
1218.03 
1218.42 
1218.81 
1219.20 
1219.00 
1219.99 
1220.88 



2166.67 
216 
2167.78 
2168.33 
2168.89 
.44 
2170.00 
2170.56 
2171.11 
2171.6^ 



1220, 
1221, 
1221, 
1221, 
122-2. 
1222, 
12-,»8. 
12-43. 
1223. 
12-<i4. 

1224. 
I.i25, 
1225, 
12-i5 
1226, 
12-*»6 
1-2-27 
12:i7, 
12-.'7. 
1-428. 



1-228 
1-428. 
1-429. 
l-42i). 
1230 
1-480. 
123J. 
1-431, 
12:J1, 
1232, 

1-432, 
1282 
12:« 
123:3 
1-434 
1284 
12:34 
12:35 
1-485 
1236 



ri236. 

) 1236, 

n287, 

r 1-437, 

) 1238 

► 88 1-4:38 

i67| 12:38, 

■.50!l289, 

[.3:3; 12.9 

.I7I124O 



Arc- 



912.724 1625.00 
918.0181625.42 
918.31l|l625.83 
918.605 1626.25 
918. 899, 16-46.67 
914.192 1627.08 
914.486(1627.50 
914.780 1627.92 
915.073 1628.88 
915.367 1628.75 



2172 
•4172 
2173 
-4178 
2174 
-4175 
175 
2176, 
2176 
2177. 

2177, 

2178, 
2178. 
2179. 
2180. 
2180. 
4181. 
2181 . 
4IK2. 
-4182. 

2183. 
•41H3. 
2184. 
2185. 

2ia5. 

2186. 
2186. 
2187. 
2187. 
2188. 



2188.89 
44 
00 
,66 
,11 
,67 
2 
78 
,3:3 



2190 
2190 
2191 
2191 
192 
'4192 
2198 
2193 

2194 
2195 
2195 
2196 
-4196 
2197 
-419: 
4198 
219S 



0;^i2199 



4<' Curve. 



Tan. 



Arc. 



.661 1629, 
955 1629 



921.585 



9-43 



1630, 
16:30 
1680, 
1631. 
1631, 
1632 
1632. 
1632. 



1633.38 
1683.75 
1684. n 
1634.58 
16:35.00 
1635.42 
10a5.88 
1686.25 
1636.67 
1637.08 



1637 
1637 
1688, 
1638. 
1689 
1639 
1640 
1610 
1640 
1641 

1641 
1642 
1642 
1642 
1643 
1648 
1644 
lfr44 
1645 
1645 

1645 
1646 
1646 
d-46'1647 
6-47,1647 
920 1047 
214 1018 
508:1648 
801 1649 
102'l6»U 



5® Curve. 



Tan. 



730.281 
780.496 
730.731 
730.966 
731.201 
731.486 
731.671 
731.906 
732.140 
782.375 



.010 
,846 
080 
815 
,550 
785 
020 
.255 
490 
725 

960 
ia5 
430 
665 
900 
13.5 
:370 
605 
840 
075 

310 
546 
780 
015 
250 
491 
7:32 
96: 
202 
437 



Arc. 



1800.00 
1300.33 
1300.67 
1301.00 
1801.33 
1301.67 
1302.00 
1302.33 
1302.67 
1303.0J 

1803 38 
1803 67 
1304 00 
1304.88 
1804.07 
1305.00 
1805.8:) 
1805.6? 
1806.00 
1306.83 

1306.67 
1807.00 
1307.88 
1307.67 
1806 00 
1808.83 
1808.67 
1309.00 

1809. as 

1809.67 

1810.00 
1810.a3 
1810.67 
1311.00 
1811.38 
1311.67 
1312.00 
1812.38 
1312.67 
1313.00 



1813.83 
1813.67 
1814.00 
1314.83 
1314.67 
1815.00 
1316.88 
1315.67 
663 1316.00 
798 1316.88 

033 1816 67 
268 1317.00 
50:311817.33 



1317.67 
1818.00 
1318.38 
1318.117 
1819.00 
1319.88 
1819.67 
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68< 



JVI. 

"o" 

1 
2 
3 
4 
6 
6 
7 
8 
9 

10 
I 1 
12 
13 
14 
15 
16 
17 
18 
19 

20 
21 
22 
23 
24 
25 
20 
27 
28 
29 

30 
31 
32 
33 
34 
35 
30 
37 
38 
39 

40 
41 
42 
43 
44 
45 
46 
47 
48 
49 

50 
51 
52 
53 
54 
55 
50 
57 
58 
50 



8r.K).8U 
8722.07 
37.W.24 
3724.44 
3725.65, 
3726.82 
3728.00! 
3729.171 
3:30. 3.> 
3731.55 



1® Gnrve. 



Tan. 



Arc. 



2«» Curve. 



Tan. 



Cnrve. 



6600.00 
6601. 67t 
6603.33 
6605.00 
0606.67 
6608. ;« 
6610.00 
16611.67 
6613. 3;^ 
6615.00 



3732 
3733 
37:i5 
3736. 
3737. 
38. 
3r39. 
3711. 
3742. 
3743. 



1860.51 
1861.10 
1861. 6!> 
1862. 2'J 
1862.8b 
1863.48 
1864.0: 
1864.65 
1865.24 
1865.84 



75 6616. 
m 6618. 
10 6620. 



3744 
3745 
374: 
3748 
3749 
3750 
8751 
3752 
3754 
3755 

3756 
3757 
3758, 
3760 
3761 
8762 
3763 
3764 
3766 
3767, 

3768. 

3709. 

3770. 

3772. 

3773. 

3774 

:i775. 

3; 

3778. 

3779. 

3780. 
3781 
3782. 
^78:^ 

3;a5. 

3786 
3781 
3788, 
3789. 
3791 



6621 
662:1 
6625 
662<>. 
G<)28. 
(J680. 
imi. 

6683 

6635 
5636 
6638. 
6640. 
6641. 
6643. 
6645. 
6646. 
6648. 

6650. 
6651. 
6658 
1)655. 
6656. 
66.')8. 
6660. 
i;661 . 
»}6(J3. 
6665. 

6606. 
6668. 
6670. 
6671. 
6673, 
6675, 
6676, 
6678, 
(5680, 
6681. 



6685 
6686 
6688 
•5690 
6691 
(-.693 
6695 
6696 
6698 



67 1866. 
38,1867. 
00,1867. 
671868. 
:«tl868. 
001869. 



1870 
1870. 
1871. 
1871. 

1872. 
1872. 
1873. 
1874. 
1874. 
1875. 
1875. 
1876. 
1877. 
1877. 

1878. 
1878. 
1879. 
1880. 
1880. 
1881. 
1881. 
1*«. 



1884. 
1884. 
1885. 
1886 
1886. 
1887. 
18H7. 
1888 
1889, 
1889. 

1890. 
1890, 
1H91. 
1892, 
1892, 
1S98, 
1893, 
1894, 
1895, 
1895, 




1326 67 
1827 00 
1327.83 
1827 67 
1328.00 
1828.33 
1328.67 
1329.00 
1329.33 
1329.67 

1330.00 
1830.88 
1830.67 
1331 .00 
1381.38 
1331 .67 
1382 00 
1832.33 
1332.67 
1333.00 

1333.33 
1888.67 
1384 00 
1384.83 
18H4 67 
1385.00 
1385.33 
1835.67 
834 1836.00 
075i:«6.83 

756.8161 1336 67 
756 551 1337.00 
75(5.786 1887.33 
757.026 i:i87. 67 
757.267 1388.00 
757.508 1838.:-3 
757.748 13.^.67 
757. 089 i:i3«.on 
758.230 1.339.33 
758.471 1839.67 



178 



TABLE XIV.— ACTUAL TANGENTS, ETC. 



6» Carve. ?• Carve, 



Tau. 



Arc. 



6;».427 
820.023 
820.818 
631. OIU 
621.220 
621.416 
621.611 
621.807 
622.008 
622.204 



1100.00 
1100.28 
1100.56 
1100.88 
1101.11 
1101.89 
1101.67 
1101.94 
1102.22 
1102.50 



404 
600 
796 
997 
623.197 
623.393 



6^ 



623 
623 



624 
624. 
624. 



625 
625 
625 
626 



626.565 



627. 
627, 
687. 



1.962 
.162 



628.a56 
628.55: 
628.758 
628.953 
629.149 
629.860 
629.551 
629.751 
629.952 
680.152 

680.»S3 
630.549 
630.745 
630.04.-> 
631.146 
631.34' 
631 54' 
631.748 
631. »49 
682.149 



Tan. 

531.880^ 
532.048, 
53-i.216; 
532.888, 
532.5601 
582.7271 
532.895i 
533.063 
53:^.231 
533.403 



1102 
1 103. 
1103. 
1103 
1103 
1104 
1104 
1104 
1106 
1105 

1105 
1105 
1106 
1106 
1106. 
1106 
1107 
1107 
1107. 
1106. 



iios.as 

1108.61 
1108.89 
1109.17 
1109.44 
1109.72 
1110.00 
1110.28 
1110.56 
1110.83 



nil 

till 
1111 

nil, 

1112 
1112. 
1112 
1113. 
1118 
1118 

1113. 
1114. 
1114, 
1114. 
1115. 
1115. 
1115, 
1115. 
1116. 
1116. 



Arc. 

942.851 
943.095 
943.333 
943.571 
943.810 
944.048 
944.286 
944.524 
944.762 
945.000 



Tan. 

465.484 
465.631 
465.778 
465.928 
466.079 
466.226 
466.373 
466.520 
466.667 
466.817 



423,946 
591,946 
763 946 
935 947 
103 947 



55' 
725 
897 
069; 
241 955 
413 956 



905 



8*> Curve. 



9^ Carve. 10« Carve. 66' 



Arc. 



I Tan. I 

825.000 413 849 
825.208 413.980, 
825.417 414.111 
825.625 414.245 
825. a33 414. 878 
826.042 414.509 
826.250 414.640 
826.458 414.770 
826.667 414.901 
826.875 415.085 



469. 



469.942 

470 

470 

470. 

470 

470. 

470. 

470. 

471. 

m. 



Arc. 

733. 3:« 
733.519 
733.704 
788.889 
784.074 
784.259 
734.444 
734.630 
734.815 
785.000 



Tan. 



083'415. 
292,415. 
,500,416. 
.708'415 
.917 415. 
125 415. 
333 415 
.542 416. 
.750,416. 
.958 416. 



372.560 
:^72.678 
372.796 
872.916 
378.036 
378.154 
373.271 
3:8.389 
378.507 
373.627 



698 735 
828 736 
36 
093 



829.167 416.488 
829.875 416 622 
829. 583' 416. 755 



829.792 



416.1 
417, 
417. 
417, 
417, 
417, 
417. 

417 
417, 
418. 
418 
418 



292,418. 



500 
708 
91 
125 

383 
542 
750 

.958 
16: 

.875 
583 

.79i 
000 
208 



738.889 
739.074 
789.259 
739.444 
739.6:^ 

739 815 
740.000 
740. ia5 
740.87(t 

740 55(5 



417 420. 
.625 420. 
883 420. 
042 420. 
250 421. 
458 421. 
667421 . 
.875 421. 
083 421. 
292 421. 



017 
151 
284 
415 
546 
679 

813 
944 
075 
208 
342 
476 
610 
741 
871 
005 

139 
273 
406 
53: 
668 
802 
935 
069 
203 
887 

471 

601 

7:i!i 

866 

000 743 

1.33 743 

267743 

401 743 

535,744 

6691744 



Arc. 



600.00^ 
660.16: 
660.838 
660.500 
660.667 
660.833 
661.000 
661.167 
661.383 
661.500 



748 661. 
865 661. 
983 662. 
103 662. 
2241602. 
84l'662. 
459 662. 
579 



377.322 
377.442 
377.563 
377.680 
377.798 
377.918 
378.089 
878.159 
878.280 
378.400 



668 



O 
1 

3 
4 

5 
6 

7 
8 
9 

10 
11 
12 
13 
14 
15 
16 
17 
18 
19 



.833 20 
500 21 
.667 22 
23 
24 
25 
26 
27 
28 
29 



.000 
.167 
.3.33 
500 
667 
883 



000 
.16' 

.500 
667 
25 665.833 
000 

.167 
.333 



665.] 
605.3 
665.! 
G65.( 



066. ( 
666.: 

666.! ^ 

666.5001 39 



30 
31 
32 
33 
34 
35 
36 
37 
38 



1.667 

i.ass 

.000 
•.16' 

.asi 

'.600 



621 668. 
6:^668. 
756 668. 
876 668 
997 669. 
117669. 
238' 669. 
358' 669 
479 669 
5991669. 



[.000 
[.167 

833 
500 
667 
833 
000 
16' 
.33:^ 



40 
41 
42 
43 
44 
45 
46 
47 
48 
49 

60 
51 
52 
53 
54 
55 
50 



500 57 
667 58 
aJ3| 59 
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TABLB XrV. — ACTUAL TANGENTS, ETC. 



6T* 



i*' Cnrrei 



M- Tim. J Arts, 



i} 379=! 

■^ 3:»j. 

4 :ir07. 

7 3ioa, 
la asoi. 

lil :«^)7. 
nl;tHi.>0. 
l.-^i^J-SlLh. 
1<J H'^]! 
ITI^J-^I^J. 

iS'isu. 
i» ;*si.^. 



so 
ai 

a:i 

«!> 
30 

ai 

a^ 
a;i 
;u 
a.i 

:i7 
aw 
ail 

4n 

4i 
4-; 
4:^ 
44 
45 
4fl 
47 
4^ 
49 



4t) 6T0U 
H"i7 0701 , 

Sli 6710. 

Tfi on I 

S*7tJTl3. 

17 6715. 

.17 0716. 
5H07I?i. 
7H.07:K>. 
W8.0(yL 
] 9 (175*4. 
■^1( (i7;irj 
5[I07;:(J. 
S<i07;!H.. 
^Kl,fl7?K), 



K" Curve. 



Taa. 



{K)]!49fJ 

Oi)'[bitW. 



3H17 

3S'J8. 

riH:jil. 

:^M I i . 
;is i 4 

:^H|7. 



(3753. 
H5T3-I, 

fJ:3S, 
i37W. 
i<;'4l. 

ij;-i:v. 
<i7W, 
ti7i^. 



I ) o:so 
04 orrii 

rt 1 1(17:73, 

:3:Ml75tl 

'j(i f.i7fSi>, 

ijor^ti.j, 
;irj07or], 



50 i^fisa. 

5:i iSaS 
54 :i^'j7, 

5(^ Hs;]:f 

5 r :lHiil , 

aH 3%'j 



J7f"7rrf3. 

I ; i.;-,n 
J t r,;7i. 
31 t>:7;V 
&i'(j77r>. 
75ii77rs 
llij(V77H 

3t5|07tiJ , 

M|ft7>ti 
Tl»!0785. 
OiS07HO 
a3(i7H8 
4^107'^! 
ti:^ il7«H. 

s; n7!M, 

H0(17H(J 



\.i\H. 
1301. 

laos 

I 111 I'.* 
1 0.1 1 

M>.U 

IWJ. 
I9J7 

iiwr. 

] im\ 

lUliJ. 
] U 1 , 
llilL 

19]]. 
!9ia. 
lltl I 

IUI5 
ISflrl 

M>li; 

iiiir 

F^)17 

VJ\yi 

JlJLJ 



Arc. 



^5 -!3^ . 



3" Cnrre, 



Taiir 



tJ5^i3j7. 
26 33f>S. 

(Hj ri:iiii>. 
Oii;-53Hl. 

87!3:iO;l 

?i304. 

07 ?!;^15. 

tt7 ►jao 5 . 



UO 1294 
!!t3!HHU 

(JTllitti.'i. 

:*i I;iH.i, 

n.rion 



a^llJ&i 

17i|'Ji^. 

l:2JJl>. 

i^ro. 

1^0. 

L271. 



Arc. 



'^it3 

(io *Jao 
(*.^-»t37 
4o|;f-J57. 

m -j^ao. 

llrj '^,;4lI 
1! 



4" Onrre* 



Tun. 



Arii, 



33 5*kS 



2.h3 1Ej7o 
^77 I07fi. 
tL7l IttTTi 
171 1070. 
iJ^i 107G 
773:107? 
^r74il077. 
375 1077. 
«T0ll(J78. 
S/77107W. 






±J4^^ 

tiJ3 
'iLN3. 






27 Ha(W.a7 1373.S7 2244.44 
08-i^tm IT r;;T3 47 ^Ht] I] 



:i17U.(M] 
;^37l} fi3 
;i.t7L07 

a37-i.rTij 

miA7 



v.m 

I0i4 
EOiJ 

33fti,'l. 

uF iirri 
mil 

sa I MB 
00 i3.>(i. 

fl7 ISliT 

t>ti H]i^ 
(;7 1lrj!l. 
:n tU;i!r 
(HJ 1 1 pin ^ 
07111331 
a3!ll>3l 



.^in-175. 

, 11 ► :i.57Lf 
(W;ir-ir7. 

,ai),:i3r!i 

,n!»3ri^l, 

10 m^\ , 
70;;^:i:J^, 

I 

3l'3AS3 
0::^H^4 

N 3^v 
71 Srl-^O 

04 3;ws. 
rM3gS[i, 



l^7:i >^ 
11^7*,;^ 
F'2r4.(J7 
[vr7.I.U7 
E:J7'j 4h 
1575. bfeS 



i>^ I 



■,»-JltJ.O 
■iil7,7*^ 



s?:8 ie7» 

fl7S 3B7SJ.5ti 
^79 KIWO.OO 

41^1 l6cki,Hg 
7Si loaias 

0^3 1081 .t)' 
3^HUy:i.0B 
PjS4 10Hs!.5ll 



InJ -^Hfl 1(}83 
OTii.Jd? lt*H3, 
1Fol.8HKltJH4 

ir^. I8!j Hj^i 
i)r>ri.4iiij iOHrj. 

►Tf. 7II1I fliH.-i. 
IMp.l'^H MJVi. 

ant (JijcitoritJ. 

S^^LiJjy 1,1037. 



5° Carve, 



TaiiK 



Arc. 



.71! 1341 » 00 
&40,l3hf m 

181I13J1.K07 
^2ijii3n 00 



701 , 10? 
7(ilJi4S 

TOLSHi^ 
7(il.l*M 



1-11 L 07 
tiii-2 00 
i;i4^ 33 

i^moo 

1313,33 
r313 07 
1^14 00 
1:^11 33 



Oii,{mj'lM44 07 
7tJi.3llfl34.'i 00 



7«3,.w: 
70:^.792 
703 oa3 
70^1.^73 



33 7(W.&14 mi3.07 
75 703 765 1^7 00 



31^.:i3 

J air* f)7 
i:ii(^ uO 
tS4'J 33 



'IT, 



m 



\': 

];J71> 
l;.*7ft 
H7J. 






rj«o 

1^:1 

r^s3 



10ft7. 
.S 10S7. 
N- }B8S. 

ir ](>sy. 

'■^ ](WU. 

i;< ■-:,■; .'..; i^.j.IlfJ li^UO. 
ii'.i :;'vrv.i '*.v>.4in i(t!N(. 
1.1 .'-.i.-jI 11 :r)S+.7t^2 IOH1.3. 
,tiU.-iJrj,lJ hBO.cMJCilOKl. 

3!>|-nvi.r]ftl%o.aag'ioni. 
.7E> ;!i.i0.n'nfiO.(in'!f]n-j. 
1 1 j|:i0.07|i*<Hi iwijiif]-; 



7t5;i.0t>ti l:i47 33 
7(U.'334J']347J7 

Hlil.477 r54H.OO 
"fi( 7]Hl|:l.kS.H't3 
Oi Mr,f< 1118.07 



. vJ'^2-h]i 44 

,5'iri--if 10.0(1 

yiii-^oo.rit; 






05,440 
705,1581 

'fi5.:HI 
OO.lljtJ 
(50,403 
(KV«44 

■0O.HS4 
07,1^ 

'07 mi 

Tr7.H47 
Od.OBB 



I liitil 

ism 



35 33ni .07 !aS4.8a ^JOl 11 Of5i^,3JO 1(]%.S3 
117 :iy n-.» . 51^ I mi . 73 i^iiS : . «T wi3 . 03 1 I m\ , iTi 

5H I .'Wf (-i 33 1 J iM5 . 1 4 ' -.mi . li ' 1h n . ti i'i ] <;i ^ , 67 

1 ^ H; JS H . 1 7 ' r^Hj . r» 4 'i-iti'* . 71^ i!H 1 4 . 'i IH ] 0H7 . OH 

?^ > :m:> .["KM '^!<'> . [)• 1 ^i;i(i3 .. 3;^ ; lkh . n n h 1117 , -^ > 

3: t 3 M r» . s:^ 1 .m . H I ■'Jt!( W , m ' [)Pl I . S 1 5 1 *y.\7 . 1+-.' 



ro0.5' 

70rt.H: 



C^^l 00 
t34H.3:i 
mtf.O'7 

KiW.OO 
1H.V1.33 
l:i50.07 
1151.00 
1351 S3 
1351.07 
13VM10 
i:J5^33 
l;d5J 07 
laScJ.OO 



a'i.329ia'y!,33 



inci.m _ 

i;Ki'>.?2r].]fia5, 

f)03 1K13 ia95 



1354 00 

iSI.OG-,^ ]3.-)l U 

"iv.i :fii:i i:r,| g7 

j-.-.i :.n i:-..-,', iiO 

770.0-25 la.'Vi fi? 
770.':0fi 1^50 00 

770.&00jia50.33 

770.747|l3.5fi 67 
77(1 S)f>4,lJl57 00 

771 .ill) i;l:,7.33 
771. 4H1 13^7.07 
771.7-.i'J 1H:>S.<>0 
E:^-r-S.33 



H I •■iriLiM . J i; I ':s\ ^ . 74 , LJ'^iij j , ,n ll'fCi . Ml U 1 1^ (^ . 33 , 77'J . 'Ji '.■] [ : ir.H . tj7 






I --'?^7 .1ft '3\r(15 , 00 ICL-i . i .'j i I CI ly . T.-^ 1 77-tJ . 4 1 iJ t -i"-1 > . 00 
I -iST . 57 a-JOJj , fi^i SHi5 7U5li 1 OTO . 1 7 77^ . 01*0 1 a'jU 33 
lJ«7,tn'k^'Ot5.lllaOO.Oia I09y.5«l77i.&37ll35t).07 
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TABLE XIV. — ACTUAL TANGENTS, ETC. 



S" Carre. 7° Carve. 8*» Carre. 9** Curve. 10» Curve. O?' 



Tan. 



632.850 
:«.546 
68-2.742 
6:«.W2 
6*1. 148 
638. ai3 
6:«.544 
63;i.745 
683.045 
634.146 

634.34^ 
634.547 
634.748 
634.948 
635.149 
635.850 
635.550 
635.751 
685.952 
636.152 

636. a53 

636.553 

6:«.754 

6:^.955 

6:^7.155 

6:i7.; 

637.557 

6:17.757 

6-87.958 

638.158 

638. a59 
638.660 
638.760 
688.961 
689.162 
639.362 
639.563 
689.763 
689.964 
640 165 

610.365 
640.571 
640.776 
640.977 

641. irr 

841.378 
641.579 
641.779 
641.980 
642.181 

612.381 
642.687 
642.792 
642.993 
643.193 
643.394 
643.595 
643.800 
644.005 
644.206 



Arc. I Tan. j 

116.67 5427101 
116.94 542.269; 
117.23 542.437 
117.50,542.609 
117.78,542.781 
118.06 542.953 
118.38,548.125 
118.61543.297 
118.89 548.469 
119.17543.641 



Ai-c. 



957.148 
957.881 
957.619 
957.85^ 
958.096 
968.838 
958 671 
958.810 
959.048 
959.286 



119.44 543. 
119.72 543, 
120.00 544. 
120.28 544. 
120.56 544. 
120.8:1544. 
121.11544. 
121.89 545. 
121.67,545. 
121.94 545. 



122.22 
122.50 
122.78 
123.06 
123.33 
123.61 
123.89 
124.17 
124.44 
124.72 



125.00 

125.28 

125.56 

125.83 

126.11 

126.39 

126.67 

126.94 54S 

127.2,' 548 

127.50 M8 



127.78 
128.06 
128.3:3 
12-'. 61 
128.89 
129.17 
129 44 
129.72 
130.00 
130.28 



130.56 

130.&3 

181.11 

131.39 

131.67 

131.94 

132.22551 

i;«. 50,5.51 

132.78,552 

133.06 552 



813 
985 
157 
329 
501 
678 
845 
017 
189 
361 

533 
705 
877 
049 
221 
.393 
.565 
787 
909 
081 

258 
425 
597 
769 
941 
118 
285 
45' 
629 
801 

978 
149 
325 
497 
669 
841 
013 
185 
aoT 
529 

701 
877 
053 
225 
397 
569 
741 
917 
093 
265 



Tan. 

474^429 
474.576 
474.723 
474.874 
475.024 
475.175 
475.325 
475.476 
475.626 
475 



959. 
960. 
960. 
960. 
960. 
960. 
J>61. 
961. 
961. 

961. 
962. 
962. 
962. 
962 
963. 
963. 
963. 
963. 
964. 

964. 
964, 
964, 
965, 
965, 
965. 
965. 
965. 
966, 
966, 

966, 
966, 
967. 
967. 
967. 
967, 
968, 
968, 
968, 



969.048 



433 
58:1 
T34 

.884 

.035 
185 

.336 
486 

.63? 
781 

988 
089 
239 
390 
540 
691 
841 
992 
142 
293 

443 

59: 
751 
902 
053 
203 
a54 
504 
&55 
805 

a56 
110 
264 
414 
565 
715 
866 
020 
174 
325 



Arc. 

837~500 
8:17.708 
837.917, 
8:18.125 
8:18.838 
838.542 
838.750 
838.958 
839.167 
8:19.876 



Tan. 

42003 
421.9:13 
422.064 
422.198 
422.332 
422.465 
422.599 
422.738 
422.867 
423.001 



Arc. 

744T444 
744.630 
744.815 
745.000 
745.185 

45.870 
745.656 
746.741 
745.926 

46.111 



588 426 
792 



000 



i.042 
i.250 

;.458 
.667 
1.875 



184 
268 
402 
686 
670 
804 
937 
071 
.205 
.339 

473 
607 
740 
874 
008 
142 
276 
410 
543 
677 

811 
945 
079 
212 
846 
480 
614 
748 
882 
015 

149 



845 

846 

846 

846 

846 

846 

847.083;42' 

847.292:428, 

847.500 428. 

847.708 428.360 



847. 
848, 
848, 
848. 
848, 
848, 
849, 
849, 
849, 
849, 

181 



428, 
428, 
428, 
750 429, 
958 429, 
167 429, 
375 429, 
583429, 
792 429. 



379.7211 
879. a87 
379.955 
380.075 
380.196 
380.316 
380.487 
:180.65! 
380.678 
380.798 



296 
481 

a-ij 

037 
222 

407 
593 

778 
963 

148 
333 
519 
704 
889 
074 
259 
444 
680 
815 

000 
185 
370 
556 
741 
.926 
11 
29 
481 
667 

a52 
08' 
222 
40: 
598 
778 
963 
148 
333 
519 

704 
889 
074 
259 
444 



Tan. 



670.000 

670.167 

670.833 

670.500 

670.667 

670 

671.000 

671.167 

671.333 

671.500 



1.919 
039 
160 
280 
401 
621 
641 



2.003 

382.123 
382 244 
382.364 

382 4a5 
382.605 
726 
382.846 
882.961 
:183.081 
383.208 



6:10 ;186 
815:186 
000:186 
ia5:i80 

370I886 



Arc. 



000 
.167 



676.500 



50t) 



TABLB XrV.— ACTUAL TANGENTS, ETC. 



©S* 1" Curve, 2" Oni-Tei B* Carve. 4" Onr¥& 6" Curve. 



Tan. 



r-{M7H. 



An:. 



E3S05. 



.[i;M>Kir.>. 

.n;,i5Hii 



Taji, I Arc, Tun, I An;, Trtii, I Apc. 



nm 

1113 L 

1!)37. 

I9M 



«^,3IOL67 



10 IJ 



\^7'\[tiri. 

Oi)OLJ4r. 

67iit>tr 
UT into 

Bii 195U 



■■V.h'y.i. 
:!lliH. 

:lL'ii^. 
:i'.HHI. 

:l^]7. 



.Mil 34(1.!. 33 
4l>:i«04,l7 

,JiTllC10.1j7 
.8*13407.150 

I 
.S0 340«,H3 
,l(M4Lltl.l7 
.T0 3tl0.00 
.a\J3*10.Ha 
ja 3411 .07 

.H3ns sai 

.74 3414.171 

,i4 3iirt wi 

.9C;:i4l5,a^| 

,I^7'3iTttJ!T 
.17 3n7.fi[K 

.77 :in^ ^rs. 
.:5'.j :ina 17 

.01 3rJiL<V1 

44 ;i4i3 33 
.0(i]iJ4i-l.l? 



li'MH.T7irifl7. 

IJWJ 17|5£i!i 

l'iJK),70 
liKll.lSt 



'iS7iL; 
:i5J7K 



V2^.mrJ:^3 
liMM m!3374, 
1ia&^44|i2^;5. 
J'i^M &4|:id75 



12S-1 :!J 



,2oW»fl,no 1330 Grkwos. 
.41 fiRrvij57;!f!rn.aH>;4'i=3. 

.HI i>s.v> iHi iiiv: I'iJ :t!-i7. 
.(IT liSfi^i r^; 1I0.4 ] I ai:]M, 
.^jMr,^.'.s rvj 1'.J.vi.7iJM':o. 
, j^iis--pij.ii,t K.i.-.|.:^|l.sn.r 
.7: r^S'M (h7 VX,\ 'i.l :U10. 

,:h 5>M;;i.;i:j um.r.4'^4:Hi. 



Vh'*7Q. 



^l:JJ4.o^ ilM^l .Ch 



31ifJ'l 
H;>-^.4. 

.-ml'. 



7H^'^i^:. 

:|1|[iK*Ki 



imr»7. 

I9!i7. 

loris. 

liri'K 

l!?f;iP, 

]'J1!]. 



3133. 

am 

VI yi, 
3i^^>. 

-i4Ji7. 

31?5S. 

M In.'. 



121K1, 

1^2517, 

i-;ifiH. 

l:^rJ0. 
uuii 

1300. 
1300 

I'itHi. 
vm. 

]3i.Hi. 

]3o;i 

lrfO;-t, 
1304, 



^>7ir 
237(1, 



67 060 3fl4i 

7HftBfi.1»tf5 
Aiat«S7.;i73 

.H;Hm7.&f^ 

44lMJT,«6a 

(Hjyw.isa 
5«ueH.4S* 

.11 m8.7T^% 
.tFTSfltl 093 

j,»&aa.40i 

7H!»U.7lW 

B3 WTO. 311 
44 5J70,(ili( 
00&70,IKfl 
TMl 371,231 
.. llTl.rj^l 
U7 0:i,HS£2 
a;;iijr2.130 



47 2377 

97'i278, 

fSH 12279. 

13.2-Jft>. 

3ir22!*l. 
7\rim. 

1222IW. 

fi 4 2233 
Ol|23rt3. 

7,i2'iH5. 
}l] L^Jflil. 

EJii'2'^Stt. 
37':;-i.H7. 
7H';JiJg7 
lllli^aifl, 



34 072 

i^uors. 

44 073 
W0V3. 
nrt 073. 

11 074 
fi7 074. 
33 074 
Tfi 07&. 

3JJ07!5. 
«!}07i5. 
^1,075 
tl0 07(i. 
I5*j:070 
n 077. 
G7 077 

y2 3;t 

7^HSI77 



438 



00. IK) 
1700, 4S 
iTtJO.&i 
1701.J85 
1701.fi' 
J7t>2.0e 
iTiie.SO 
1702.93 
l^OQ.as 
1703.75 

J7(U,r 
i7iUM 
1705.00 
1705.43 

iitj&.sa 

1700.25 
1^0fl.«7 
1707.08 
llt>7.i>0 
1:07, &2 



TOfl.ai 
708,75 
OIO1I7O9.I 
34«i 1700. 5« 
05fj ITlO.flfH 
0.'!7| 1710.-1-: 
25hI 1710 ^-i 
5fifjll7n. 



Tah. 



ini.e' 
ma. 08 



4EK1 ITta.PjO 
7117 lTl2.5h; 
<>0JI1713,33 
40iH713.7h^ 
'OH'!714.17 



13Ol.rjO!;>^q.S0l»7fl 
I-'^lCi.t.H' ^J>^^h44'07H. 



1714 !iS 

l7h"^.(H> 
(715,42 
!7lf),R3 
17lti.25 



715. 



1305.41 
3iW.i!.i 



2'i30.5e'079, 
'-«0Lll|O71l 

]3n(VJJ4!-i2f>l.ll7'OHO 
K-;rC.ii.'i •_^J^h^'^J itsrf 
17 i;^r. r, -i^'}^ 7^ :*^o 

nil l:i ^.s:, --^(|:i :i;| liis^^ 
b^i l^a^,^:^,^3.BU3rt| 



lOfl2.W*lai4l.(j7 KJOf^.6TK04.44^3Bl 
1[«13. 1^113442. Ef> i:^O0.ftH t^i.m 381 
1S»;4 . 1 1 :U 13 . 3,^ l:is>9 . -W 220^ , 5fi 3Md 
l1HU.7HrHl4.j7 l303,9lUi-«jEi.l1 nH2, 
Iftij.i 31 314,^^ J>0 1310.31 223G ^7 :3f*2 
M ^1 J5. B;l 1310,72 2207.22 '}^ 
VihS'M0.fi7 1311.!^ 2^7 7t^ I'JHS 
K'f 3i47.fy> 1311 .53 22flP.3;^ nH3 
7yi\ 3 44S . 33] 13 1 1 , JU n^ . HJJ Jl«-1 
I3l2.;i'>2a3f>.41 0S4 



VJ^7 

m\7 



33I1SK1S 3t)!:^10,17 



Ml 

84!^'] 
li:j 1717 
4fil 1717 
75iVl718. 
Of 57 (71P, 
^7^ 171^^ 
i'.7ri J7ri> 
Li77 ]r:i> 
2S.> ]7'J,K 

\ 
5!^ 17^ 
\m I?31 
2il!hl72l 
51711722 
S2.n!l722 
12ti]l?>2 
427 t72;i 
TJi-V 1723. 
0431724 
a^itl|7!a4 



7r:iA77 
T73.4I8 

773.005 
774. laa 
??4 3IN 
774.633 
774.W74 
S.llft 

TTG.aei 

775.607 
5.K4S 

'soao 

77Q,!5a2 

770.1^ 

7 003 

7,304 

7.&45 

777.7lil 

TT8.038 

77S.27H 
77tt.510 
TTW.TBft 

77!>.fi12 

:\.\. n-j 

.7U7.il?, 
-TSJ.OHfl 

780,470 
7S0.730 
780,11^1 
7H1.20r7 
71^1 .4ri3 

7!*i mu 

7SI y35 
TH-i. 181 

7?^i.1'^ 
782.674 



Afl". 



67 782.021 
nH!7Kllfl1 
rHr;K-!,402 



iSlMl.fK* 

i*J0.3a 

1^M17 
I3fll AHi 

i^ei sa 

IH6I 67 
131V2.00 
1302.33 
|3<JJ.67 
1;M3.00 

isfl^j.a;^ 

jl3<y.07 
I3i>4 33 

i-3«4.e? 

13<M 00 
i:i(55.33 
1305.(57 
130(> (V 
1360.33 

1366.67 
I3tl7.00 
1367.33 
1367 67 

IWH.Ol} 

!.^'r'^.33 

i:.:!;H.(i7 
lyi'.O.OO 
1300^ 

vim.ty; 
i37io.no 

13713.33 
1370 07 
1371,00 
1371 .33 
1373 .07 
1372.00 
1372.33 
I3r>.67 
1373.00 

1373.33 

1373.(57 

(374.00 

17 J. 33 



^^.^'j?< 1374. rj7 
7.', 7s 1.141 iiT'tOii 
17 ;Ki.3MH 1375.53 
r,?4 7H^Ltt:;0 1375 67 
{K"i,7H4.M9 1370,00 
4!if;7fir>.]HJ l376.a:J 



2."il7H5. 
G7|7g5. 
iii^'7H0. 
^t)'7Sfi 
!t2'7fl6 

a^:7i^. 

7.5. 7R7. 
17178::. 
fi^lT87 



ac^ 13716.1^7 

nno J377,00 
85.*iMS7r,.a3 
H>>ll377.07 
*l8!l3r>^.ffl 
.58!>!l378 33 



P30|l37Ti*.(J7 
070 13;9 00 
3d(.1?».33 
.^(;0 1370.07 
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TABLE XIV.— ACTUAL TANGENTS, ETC. 



6* Curve. 



Tan. 

641.407 
644.60: 
644.808 
645.018 
645.219 
645.419 
645.620 
645.821 
646.0-^1 
646.227 

646.4S2 
646.633 
646.833 
647.089 
647.244 
647.445 
647.645 
647.846 
648.04' 
648.252 

648.457 
648.658 
648.859 
649.064 
649.269 
649.470 
649.671 
649.876 
650.081 
650.287 

650.492 

650.693 

650.894 

651.099 

651.304 

651.505 

651.706 

6.51.91 

652.116 

652.32-.; 

652.527 
a52.728 
662.928 
653.184 
65:^.889 
653.545 
653.750 
658.951 
654.161 
654.357 

654.662 

654.: 

654.973 

655.178 

655.884 

6.55.684 

6.56. 7a5 

655.990 

656.196 

666.401 



Arc. 



1133.33 
1133.61 
M:«.89 
1134.17 
1134.44 
1134.72 

na5.oo 

lia5.28 
1135.56 
1135.83 



552.437 
552.609 
5.52.781 
552.957 
553.133 
553.:i05 
5.53 477 
553.649 
5.53.821 
553.997 



1136. 
1136. 
1136 
1186. 
1187. 
1187. 
1137. 
1138. 
1138. 
1138. 

lias 

139 
1139 
1139 
1140 
1140 
1140. 
1140. 
1141 
1141 



1141.67 
1141.94 
1142.22 
1142.50 
1142.78 
1143.06 
1143.33 
1143.61 
1143.89 
1144.1' 



1144. 
1144. 
1145. 
1145. 
1145. 
1145. 
1146. 
1146. 
1146. 
1146. 

1147. 
1147. 
1147. 
1148. 
1148. 
1148. 
1148. 
1149. 
1140. 
1149. 



T> Carve. 8° Carve. 9® Curve. 10® Curve. 68' 



Tan. 



Arc. 



971.429 
971.667 
971.905 
972.143 
972.881 
972.619 
972.857 
978.095 
973.8:33 
973.571 



483.475iK50.000 
483.6261850.208 
483.776j860.41 
483.980<850.625 
484.084,650.833 
484.235 K5 1.042 
484.. 386 851.250 
484.536 a5 1. 458 
484.687 851.66' 
484.841851.875 



810 
048 
.286 
.524 
•62 
.000 
238 
476 
714 



899 
571 
743 
919 
0{)5 
271 
447 
619 
791 
967 

143 
319 
495 
672 
848 084 
020'984 
192.084 
368 985 
544 '9&5 
720 985 



671 
810 
048 
286 
524 
762 
000 
238 
476 
714 

952 
190 
429 
667 
905 
143 
:JS1 
619 
857 
09.5 

33:3 
571 
810 
048 
.286 
.524 
762 
000 
238 
.476 



Tan. 



Arc. 



488.041 

488, 
488, 
488. 
488. 
488, 
488, 
480 
489 
489. 



429.845 

429.979 

430.113 

430.250 

430.887 

430.520 

430.654' 

430 

430.922 

431.059 



864.167 

854.875 

864.588 

854. 

865.000 

855.208 

855.41 

855.625 

855.8*3 

856.042 



500 
708 
917 
125 

333 
542 

750 
958 
16^ 
875 
583 
792 
000 
208 

41 

.62.5 
833 
.042 
2.50 
4.5H 
067 
■87.5 
08:3 
292 



Tan. 



Arc. 



432 647 
432 681 
482.815 
432.952 
433.089 
483.222 
433. a56 
433.493 
4.33.630 



755.556 

765.741 

765.926 

756.1 

756.296 

756.481 

756 66^ 

750.86: 

757.03' 

767.222 

767.407 

757.698 

767.778 

757. 

768.148 

768. a33 

758.519 

758.704 

758.889 

759.074 

759.269 
769.444 
759.680 
759.815 
760 000 
760. ia5 
760.370 
760.. 5.56 
760.741 
760.926 



:388.176 681 
388.296,681 
.388.417682. 
.388.540 682 
.388.6631682, 
:388. 784682, 
.388 904.682 
389.025 682 
389.145 683 



11 

296 
481 
667 
.852 
03' 
222 
.407 
593 
778 



'62.963 
•63.148 
763.88;3 
76:3.519 
763.704 
763.889 
764.074 
764.259 
764.444 
764.680 



Tan. I Arc. 



.386.960 
.387.080 
387.201 
387.824 
387.447 
387. f68 
387.688 
.387.809, 
887.929, 
388.052, 



680.00(t 
680. 16^ 
680.333 
680..*00 
680.067 
680.833 
681.000 
681 16^ 
681.8.33 
681.600 



667 



518 
633 
7.56 
880 
000 
121 
244 
367 
,491 

614 
784 
855 

978 
102 
222 
343 
466 
589 
713 

836 
956 
07 
200 
824 
5.447 
5.570 



000 
.167 

688.888 
683.500 
683.667 
688.883 
684.000 
684 167 
684.833 
684.500 
684.66' 
684.883 



.000 
.16' 
.3:33 
.500 
.667 
.83.^ 
.000 
.16' 
.333 
.600 



688.8.33 
688.500 
688. 66^ 
688.883 
689.000 
689.167 
689..3.S3 
689.. 500 
689.667 
689.83:3 
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TABLE XIV.— ACTUAL TANGENTS, ETC. 



69« !• Carve. »° Carve. 3» Carve. 4'» Carve. S" Carve. 



M. 



8987.87 
8939.11 
3940.34 
3941.57 
891:2.80 
8944. as 
8945.27 
8946.50 
8947 73 
8948.93 



8950 
3951 
395 i 
3.15:1 
3955, 
895«. 
:i957. 
3958, 
3959, 
3961. 



3962.45 

3963. 

3964. 



Tan. 



3967. 

8. 
!), 
1. 

3972. 

8U73 

3974 
3976, 
3977, 
8978, 
8979, 
3980, 
3982, 
3983, 



6900.00 
6901. ff 
0908.83 
6905.00 
6906.67 
6908.33 
6910.00 
6911.61 
6913.33 
6915.00 

6916 67 

6918. as 

6920.00 
6921.67 
6923.88 
6925.00 
6926.67 
692S.83 
6930.00 
6931.67 

6933.a3 
.00 
67 
33 

00 
67 



3986.92 



3987. 



3990 
8992 
3998 
3994 
8995 
3997 
8998 



4000. 
4001. 
4008. 
4004. 
4005. 
4006. 
4008. 
4009. 
4010 



Arc. 



1969.01 
1969.63 
1970.24 
1970 86 
1971.47 
1972.09 
1972.70 
1973.32 
1973.94 
1974.54 

1975.14 
1975.76 
1976.37 
1976.99 
1977.60 
1978.22 
1978.81 
1979.45 
1980.0: 
1980.68 



6910. 
6941. 
6913. 
6945. 
6916. 
6948. 

3050. 
8951, 
09.53 
69.55, 
6956, 
6958 
6960, 
6961 
6963 
6965 



6970 
6971 
6973 
6975 

60 6976 

83 6978 

06 

29 6961 



0983. as 

6985.00 



6990.00 
6991.67 
6993.83 
6995.00 
6996.61 
6998.33 



Tan. I Arc. 



3460.00 
8450.83 
8451.67 
8152.60 
|34^S.88 
3464.17 
3155.00 
3155.8:1 
3156.67 
3457.50 



3458, 
3459 
3460, 
3160 
3461, 
3462, 
3463, 
3464, 
3165, 
3165, 



1981. 
1981. 
1982. 
1983. 
198:^. 
1984. 
19a5. 
19*"). 
1986. 
1986. 

1987. 
1988. 
1988. 
1989. 
1989. 
1990. 
1991. 
1991. 
1992. 
1993. 

1993. 
1991. 
1994 
1995. 
1936. 
1996. 
1997 
1997 
1998 
1999 



3) 3466 
92 i467 
53 3168 
153109 
763170 
3813170 



uri 

M72. 
3173. 
SI74. 



4G3175. 

09 3175. 

7i3476 

813477. 
3178. 
3179 
IISO, 
3180 
3181 
3182 



65 



34S3 

3484 

3485 

3485 

3486 

76,3487 

37 3488 

993489 

60:i490 

2213490 



2000. 
2001. 
2001. 
2002. 
2002 
2003 
2004 
2004 
2005 



3491. 
3492. 
3493. 
3491, 
3195, 
3195, 
3496 
3497 
3496 
3499 



Tan. 



1812.76 
1813.17 
1813.68 
1313.99 
1314.40 
1311.81 
1815.22 
1315.63 
1316.05 
1816.45 



2300.0 J 
2300.56 
2801.11 
•2301.6' 
2302.22 
2302.78 
i308.83 
2303.89 
2304.44 
2306.00 



1816, 
1817 
1317, 
1318 
1318 
1818 
1319, 
1319, 
1830. 
1320 

1320. 
1321. 
1321. 
1322. 
13 i2. 
13 « 
1323. 
1323. 
l3-il. 
13J4. 

13 

1825 

1325 

1326 

1326 

1321 

182 

1327 

1328 

1328 

1329 
13 i9 
1.330 
133) 
I33J 
1331 

lasi 

133i 
1832 
1832 

1333 
13:« 
1334 
1334 
1384 
1335 
13:i5 
1386 
1386 
1881 



Arc. 



2805. 
2806. 
2806. 
2307. 
2807. 
2308. 
2808. 
2309. 
2310. 
2310. 

2811. 
:i811. 
•2:112. 
2:il2. 
2313. 
2313. 
2314. 
2315. 
■IS 15. 
i3l6. 

2:S16. 
•2:317. 
2317. 
2:S18. 
•2318. 
•2319. 
.^•». 

2:«1. 
•2321. 

•23-22 
■2322 
2323 
2:i23 
.'3^34 
•2:S-25 

•2326 
•23-26 
2327 

•2327 
-2:S-28. 
2:S-28. 
2.329. 
•2:«0. 
2330. 
•2331 . 
2381. 
2332. 



981.6.)9; 
984.907 
985.275 
985.583 
9a5.80l! 
986.199. 
986.507' 
815 
987.1-23 
987.424 

987.725 



988 



990.189 
990.497 



Tan. Arc. 

1725.00 
1725.42 
1725.83 
1726.25 
17-26.67 
1727.08 
1727.50 
17-27.92 

1728. as 

1728.75 



201 
516 
821 
13- 
440 
748 
.O.V> 
364 
672 

980 
288 
59« 
912 
2-27 

fm 

843 



1729 
1729 
1730, 
1780. 
1780. 
1731. 
1731, 
1782. 
1782. 
1732. 

1783. 
1783. 
1734. 
1784. 
1735. 
1735. 
1735. 
1736. 
1786. 
1737. 

1737. 
17:17. 
1738. 
1738. 
1739. 
17^9. 
1740. 
1740. 
1740. 
1741. 

1741 
1742. 
174-, 
1742. 
1713. 
1713 
1744 
15111744 
.4.59! 1745 
1745 



1000. 
1000. 
1000 
1001. 
1001. 
1001, 
1001, 
1002, 
1002 
7811002, 



07 



1745 
1746 
1746 
1747 
1747 
174 
1748 
1748 
1749 
1749 



Tan. 



787.815 
788.062 
788.308 
788.5.56 
788.801 
789.048 
■89.294' 
78iJ.540 
.781 
790.028 



Arc. 



268 
..515 
761 
008 
254 
.501 
747 
994 
240 
486 

.7a3 
979 
•2-26 
472 
719 
965 
212 
4.58 
704 
951 

197 
4.50 
702 
948 
195 
411 
.688 
934 
180 
,427 



1380.00 
1880.83 
1380.67 
1881.00 
1381.83 
1381.67 
i:S82.00 
1382.38 
1382.67 
1888.00 

1383.83 
1388.67 
1.384.00 
l:S84.88 
1884.67 
1385.00 
1385.88 
1885.67 
1886.00 
1886.83 

1386.67 
1887.00 
1387.88 
1337.67 

1388.00 

1888. as 

1388.67 
l:S89.00 
1889.83 
1389.67 

1390.00 
1-190.83 
1890.67 
1391.00 
1391.88 
1.391.67 
1892.00 

1 392. as 

i:S9-2.G7 
1393.00 



1393.88 
1898.67 
1394.00 

1394. as 

1894.67 
917|l:195.00 
1631395. :13 
4 10 ; 1.395.67 
6.561396.00 
903 1396.83 

149'l896.67 
396 1.397.00 
642 1397. as 
8911:197.67 
1471.398.00 
3931396.38 
6.39 1898.67 
.886 1899.00 
.1.32 1899.88 
886 1899.C7 
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TABLE XIV.— ACTUAL TANGENTS, ETC. 



6" Curre. 7' Curr*. »^ Curve, 



I 



Tim. I Arc. TAn, J Ara. Tao. 1 Ara. 






6e<J.rjiN> ll55,i 

66oWnA6J 
860.911 H6aj 

eei.tiG niHJ 



iwi im.i 



661. &^ 
661. ;ay 
661 gillH 
66^ 14:9 

66^ 5JH 



66®.75ti 115SJ 
66^ £ki9 llA't.l 

66^13^5 1150, 
6&),l^^|n50.' 
66,1 UKi|Uf-a.l 

664 0(P] llt^O { 
66l.^r7 11ti0.: 

664.017 IltiUJ 

664.8^ 1161.1 
66a (h^ Tlbl.i 
86:> a'« UOKl 

66.'] 444 imtA 

665 6&4 ni^;e : 
mi.^i ll(i^.; 
66e Otifiim^.l 
66(^!^nu:M 
66P 476 1115:1: 

em tm h^a 



l^ 1IS7, 

1 



7H4»a.< 

ssa4W.; 

4j»4U3,{ 
.tlti7 i9&J 

6iy4JJ3.l 

8&Tjm.( 



10^ Curve, 0»° 

Tan. I Arc. M. 



L410flnO 
Lft8fl!9LW. 

r.4fi(iliiyi 

) 351 W^l 

1.^11 yiw. 
i 71)7 i«'a. 

Ilif>t>iWl 
t.411 ;ii+4 

KW7!*i+r 



KtHrtitlfifi.l 

>.l]ti'i(fri.- 
iMlfi 'J'."?;'">.; 
J 47:3 Smr- 1 

t.lWM-nilj.l 

i.:V'H]')n»7 1 



47emv 

71* 4ai5 
«5- JOS 
llKi lEri! 
4^>;^ ISKJ 

t»t(7 4[j<;. 

an I ^5ui 
t(iij;.iyi. 

a^i '4'j7 

<!'.+:> 14517 

aa;i,4'j7 

70-J4ftH 



i 317 NtJl 1 

i.47] S^u.i 

I . tm rtift . { 

i.^4l !^[e,< 

K5H.*W6^ 
17-1 '■tu 



l.-111,-iv*i 



W-l><^\i 

170 B70 
4S'> rtT(i 



6(57 440 717 TTO 

h73.-J4i>.m.vit;o, 

<)M,1 i4ii.'Ln*l 77l>. 
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TABLE XIV.— ACTUAL TANGENTS, ETC. 



70« 1° Carve. «*» Curve. 8° Carve. 4« Curve. 5<» Carve. 



4011.96 
-lOld.19 
4014.4:;! 
4015.65 
4016.89 
4018.15 
4019 41 
4020.64 
4021. 8T 
4023.13 

40^.89 
4025.62 
4026 86 
4028.12 
4029.88 
4030.61 
4031.84 
4033.10 
4034.36 
4035'.59 



Tan. 



rooo.oo, 

001.67 
003.33; 

7005.00; 

7006.67 
008.83 
010.00 
011.6: 

7013.33 
015.00 



4036. 
4038. 
4039. 
4010. 
4041. 
4043. 
4044. 
4045. 
4046. 
4048. 

4049. 
4050. 
4051. 
4053. 
4054. 
4055. 
4056. 
4058. 
4059. 
4060. 

4061. 
4068. 
4064. 
4066. 
4066. 
4068. 
4069. 
4070. 
4071. 
4073. 

4074. 
4075. 
4076. 
4078. 
4079. 
4080. 
4081. 
4083, 
4084 
4085 



A 1X3. 



Tan. 



7016. 
7018. 
7020. 
7021. 
7023. 

025. 
7026. 

028. 

030. 
7031. 

7088. 
7035. 
7086. 
7038. 
7010. 
r041. 
7043. 
7045. 
•046. 
7048. 

7050. 

051. 

053. 

055. 
7050. 
7058. 
7000. 
7061. 
706:1 
7065. 

7066. 
7068. 
7070. 

071. 
7078. 
7075. 

076. 

078. 

'080. 

081. 



85 7088. 
61 7085. 
88:7086. 
147088. 
40,7090. 
60 7091. 
92 7093, 
15 7005 
38 7096, 
64i70U8 



2006.05 
'2006.6' 
2007.28 
2007.90 
2008 52 
2009.15 
2009.78 
2010.39 
2011.01 
2011.64 



2012. 
2012. 
2013. 
2014. 
2014. 
2015 
2015. 
2016. 
2017. 
2017. 

2018. 
2019. 
2019. 
2020. 
2020. 
2021 
2023. 
2022. 
2023. 
2024. 

2024 
2025 
202.) 
2026 
2027 
2027 
2028 
2029 
.HW9 
2030 



2031 
2032 
2082 
208:1 
2034 
20:i4 
2085 
20:« 
2036, 



33 2037. 

0(1 20:^7. 
67120:^8. 
3:^20:39, 
0()l20:)9. 
6712040. 
83 2041. 
00|i'041, 
67 2042, 
m 2042 



Arc. 



3500.00 
:i500.83 
3501.6: 
3502.50 
8503.33 
8504.17 
3505.00 
3505.83 
3506.67 
8507.60 



3508. 
3509. 
3510. 
3610. 
8511. 
3512. 
3518. 
3514. 
3515. 
3515. 

3516. 
3517. 
8518. 
3.519. 
3520. 
3520. 
3.521. 
:i522. 
3523. 
3524. 

3525. 
:«25. 
3.526. 
3527. 
:i528. 
3529. 
a')80. 
3.530. 
:i531. 
35:32. 

3533. 
3.534. 
a535. 
a53.5. 
3.-)36. 
3537. 
35:«. 
.35:39. 
:3540. 
3540. 



35(1. 

:3542. 

;3543. 

:3.544, 

:i545, 

3545. 

3,546, 
a5 13547, 
27,a>48 
90la549 



Tan. 



18:37.46 
1337.87 
1338.28 
1388.09 
1:3:39.10 
18:39.62 
13:39.if4 
1340.35 
1340.76 
1841.18 



1841 
1842, 
1842. 
1342. 
1848. 
1843. 
1344. 
1844. 
1344 
1845. 

1345 
1346 
1346 
1347 
1:347 
1347 
1348 
1:348, 
1349, 
1349, 

1349. 
1350. 
1:350, 
1351 
laol, 
1851 . 
1852, 
1352 
1:353. 
1353, 

1854 
1.3.54 
1354 
1855 
1855 
i:356 
1356 
13.57 
i;i57 
1357 

1358, 
18.58, 
1359, 
1:359 



33 
1 

00 

8:3 

07 

50 

:i3 

1 

00 

8:3 

6 
50 
,3:3 
.1 

,00 i:i59 
.83 1360, 
.67 1360 
.50 i:361 
.33 1301 
.17 1:362 



Arc. 



2:3:33 83 
23:33.89 
23:34.44 
2335.00 
2*35.56 
2336.11 
23:36.6; 
2337.22 
2:337.78 
2:338.83 



28:38 
23:39 
2:340, 
2340 
2341. 
2:341, 
2342, 
2312. 
2348 
2343. 

2344. 
2:345. 
2345. 
2816, 
2346. 
2347. 
2347. 
«48. 
2348. 
2349. 

2350. 
2350. 
2351 . 
2351. 
2352. 
2352. 
2:353. 
23.53. 
2:i54. 
2355. 

2355. 
.»3.56. 
•2:i56. 
2a57. 
2:i57. 
2:i58. 
2:358. 
23.59. 
2:36<». 



2361, 
2361. 
2:362, 
23(52, 
94:23(J3, 
3«>|2:303 
78,2:364 
1923fi5 
,60 2365 
0212366 



Tan. 



1003.18 
1003.49 
1003.80 
1004.11 
KX)4.42 
1004.73 
10a5.05 
1005 85 
1005.66 
1006.98 



1006 
1006 
1006 
1007 
1007 
1007, 
1008, 
1008, 
1008. 
1009. 

1009. 
1009. 
1010. 
1010. 
1010. 
1010. 
1011. 
1011 
1011. 
1012, 



.21 



1012.53 

1012 84 

1013.16 

1013.46 

1013 

1014.09 

1014.40 

1014.72 

1015.03 

1015.84 



1015 
1015. 
1016. 
1016. 
1016. 
1017. 
1017 
1017. 
1018, 
1018. 

1018. 
1019, 
1019, 
1019, 
1020, 
1020 
1020, 
1020, 
1021, 
1021 



Arc. 



1750.00 
1730.42 
1760.88 
1751.25 
1751.61 
1752.08 
1752.50 
1762.92 
1753.38 
1758.75 



1764 
1754, 
1765 
1755. 
1755, 
1756, 
1756, 
1757. 
1757. 
1757. 

1758. 
1758. 

•59. 
1759. 
1760. 
1760. 
1760. 
1761. 
1761. 

62. 



1762.50 
762.92 
1768.83 
1763.75 
64.17 
64.68 
1765.00 
1765.42 
1765.83 
1766.25 



1766 
1767 
'67. 
1767 
1768 
1768 



1770 
1770 



79 

10 

42 

73 

05 

36 

68 

9911773.75 

29.1774.1 

6lll774.58 



0.83 
1.2.5 
1771.67 
1772.08 
1772.50 
1772.92 



Tan. 



802.637 

802.88:3 
803.130 
803.876 
808.62:3 
808.875 
804.127 
804.373 
804.6^ 
804.872 



805. 
805. 
805. 
805. 
806. 
806. 
806. 
806. 
807. 
807. 

807. 
807. 
806. 
8U6. 
808. 
808. 
809. 
809. 
809. 
809. 

810. 
810. 
SlO. 
810. 
811. 
811. 
811. 
811. 
812. 
812. 

812 
812. 
*<13. 
813 
813. 
813. 
814. 
814. 
814. 
814. 

815. 
815. 
815. 
816. 
816. 
816. 
816. 
616. 
817. 
817. 



Arc. 



1400.00 
1400.83 
1400.67 
1401.00 
1401.83 
1401.67 
1402.00 
1402.33 
1402.67 
1403.00 

1403.83 
1408.67 
1404.00 
1404.83 
1404.67 
1405.00 
1405.83 
1405.67 
1406.00 
1406.88 

1406.67 
1407.00 
1407.83 
1407.67 
1408.00 

1408. as 

1408 67 
1409.00 
1409.38 
409.67 

1410.00 
1410.33 
1410.67 
1411.00 

1411. as 

1411.67 
1412.00 
14I2.a3 
1412.67 
1413.00 

1413.83 
1413.67 
1414.00 

1414. as 

1414.67 
1415.00 

1415. as 

1415.67 
1416.00 
1416.aS 

1416 67 
1417.00 
1417.aS 
1417.67 
1418.00 
1418.33 
1418.67 
1419.00 
1419.33 
1419.67 
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TABLE XrV. — ACTUAL TANGElTrS, ETC. 
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TABLE XIV. — ACTUAL TANGENTS, ETC. 




TABLB XIV. — ACTUAL TANOENT8, ETC. - 



6<> Carve. 



Tan. 



661.456 
tf»l.G66 
681.876 
68,2.086 
682.297 
682.507 
682.717 
682.927 
683.137 
683.347 

683.658 
683.768 
688.978 
684.188 
684.896 
684.609 
684.819 
665.029 
685.239 
685.449 

685.659 
665.870 
686.060 
686.290 
686.60U 
666.710 
686.921 
687.185 
687.850 
687.661 

687.771 
687.961 
688.191 
688.401 
688.612 
688.822 
689.082 
689.24' 
689.462 
689.672 



600. 
690. 
690. 
690 
690. 
691. 
601. 
691. 
601. 

691. 



692.423 
684 
,844 
.054 
264 
,479 
604 
,904 



698 
608 
698 



Arc. 



1183.38 
1183.61 
1183.89 
1184.17 
1184.44 
1184.72 
1185.00 
1185.28 
1185.56 
1185.83 



684.199 
584.879 
564.559 
584.789 
584.919 
585.1(10 
585.280 
585.460 
585.640 
585.820 



1186. 
1186. 
1186. 
1186. 
1167. 
1187. 
1187. 
1188. 
1188. 
1188. 

1188. 
1189. 
1189. 
1189. 
1190. 
1190. 
1190. 
1190. 
1191. 
1191. 

1191. 
1191. 
1192. 
1192. 
1192. 
1193. 
1193. 
1193. 
1193. 
1194. 

1194. 
1194. 
1195. 
195. 
1195. 
1195. 
1196. 
1196. 
1196. 
1196. 



94 



7» Curre. S* Curve. 9» Curve. 10» Curve. 71 



Tan. 



Arc. 



442 



589.612 



1.973 
.153 
1.333 



1014.29 
1014.52 
1014.76 
1015.00 
1015.24 
1015.48 
1015.71 
1016.95 
1016.19 
1016.48 



1016. 
1016. 
1017. 
1017. 
1017. 
1017. 
1018. 
1018. 
1018. 
1018. 

1019. 
1019. 
1019. 
1019. 
1020. 
1020. 
1020, 
1020. 
1020. 
1021. 

1021. 
1021, 
1021 
1022, 
1022. 



Tan. 



611.272 
611.480 
511.58' 
511.745 
511.903 
512.060 
512.218 
612.376 
612.588 
512.691 



86513. 
10 518 
33 513 
67 514 
81 614. 

06 514 
29614 
52'514 

76;514 
00615 
24 515 



Arc. 



887.500 
887.708 

91 

888.125 
888.833 
888.642 
50 
868.958 
889.16' 
889.875 



454.558 
454.698 
454.889 
454.979 
455.119 
455.259 
465.899 
455.540 
455.680 
455.820 



849 

007 

164 

822 

480 

637 

795 

958 891 

110 891 

268 891 



.426 
583 

741 



48 



589 

590 

590 

590. 51 3i 1022 

590 

590 

591 

691 



515 
515 
515 
515^852 893.542 



893 



1.691 
1.878 
.062 
.242 



1197 
1197 
1197 
1198 
1198 
1198 
1198 
1199 
1190 
1199.72 594.871 



593.233 
417 
601 
781 
901 
142 
3; 
506 



10i2 
1023 
1023 
1028 



48 516 
67 516 
90 516 
14 516 
38 516 
62 616. 
86516 
10517 
33517 
57i517, 



010 893. 
168 893. 
325,894. 
483 894. 
641 894. 



1023. 
1024. 
1024. 
1024 
1024. 
1025. 
1025. 
1025 
1025. 
1026. 

1026. 
1026. 
1026. 
1026. 
1(«7. 
1027. 
1027. 
1027. 
1028. 
1028. 



81617. 
05517 
29 517. 
52 618 
76 518 
00 518, 
24 518. 
48 518, 
71 518. 
95 519 

I 
19 519 
43 519 
67 519. 
iK)5l9 
14 519. 
38 519. 
62 520 
86 520 
10 620 
:«520 



81J6.66; 

896.875 
083 
v92 
500 
708 



897. 



178 897.91' 

339 898.125 

501 

658 

816 

974 

131 

293 

4541899. 

612899. 



898. 



899 



Tan. 



78S.889 
•89.074 
■89.259 
r89 
'89.630 
789.816 
790.000 
790.186 
90.870 
790.666 



465 
456. 
456. 
456. 
456. 
456. 
456. 
456. 
457. 
457. 

457. 
457. 
457. 
457. 
457. 
458. 
458. 
458. 
458. 
458. 

458. 
458. 
459. 
459. 
459. 
459. 
459. 
459. 
459. 
460. 

460. 
460. 
460. 
460. 
460. 
460. 
461. 
461. 
461. 
461. 

461. 
461. 
461. 
462. 
462. 
462. 
462. 
462. 
462. 
462. 



Arc. 



409.207 
409.834 
409.460 
400.686 
409.712 
409.838 
409.966 
410.091 
410.217 
410.848 



r96.111 



796. 
796. 

96. 
796. 
797. 
797. 

'97. 
797. 
797. 
797. 

■98. 

•98. 

■98. 
798. 
798. 
799. 
799 
799. 
799 



Tan. 



Arc. 



710.000 

710.167 

710.833 

710.500 

710.667 

710.1 

711.000 

711.167 

71 

711.500 



411. 
411 
411. 
412 
412 
412, 
412, 
412, 
412 
412 

412, 
413 
413. 
413 
413 
413 
413 
413. 
414 
414 

414 
414 
414 
414. 
414 
414 
415 
415 
415. 
415. 

415 
415 
415 
415 
416 
416 
416 
416 
416 
416 



667 
833 
000 
167 
338 
500 
.667 
833 
000 
167 

883 
500 

66-; 

833 
000 
16: 
331 
500 
06^ 



000 
16: 
.333 
500 



833 
000 

.167 
33:3 
500 

.667 

mi 

000 
167 
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TABLE XIV.— ACTUAL TANGENTS, ETC. 



72° 1<» Carve, 



»» Carre. 



3® Carve. 4« Carve. 6« Carve. 



Tan. 



O 

1 
2 
3 
4 
5 
6 
7 
8 
9 

10 
11 
IZ 
13 
14 
15 
16 
17 
18 
19 

20 
21 
22 
23 

24 
25 
26 
27 
28 
29 

30 
31 
32 
33 
34 
35 
36 
37 
38 
39 

40 
41 
42 
43 
44 
45 
46 
47 
48 
49 

50 
51 
52 
53 
54 
55 
56 
57 
58 
59 



416:J.85> 
4164.11 
4165.40 
4166.66 
4167. W 
41«9.2I 
4170.50 
4171.76 
4173.02 
4174.81 



4176. 
4176. 
4178. 
4179. 
4180, 
4181 
4183. 
4184 
4185. 
4187. 

4188. 
4189, 
4190, 
4192, 
4193, 
4194 
4196 
4197 
1198 
1199 

4201 
4202 
42a3 
4205 
4206 
4207 
4208, 
4210 
4211 
4212 

4213. 
4215. 
4216. 
4217. 
4219. 
4220. 
4^21. 
422i. 
4224 
4225. 

4226. 
4228. 
4225). 
4230. 
4231 , 
4283 
4234 
4235 
4237 
4238 



Arc. 



Tan. 



7200.00 
7201.67 
7203.33 
7205.00 
^206.67 
7208.33 
7210.00 
7211.67 
7213.83 
7215.00 



7216. 
7218. 
7220. 
7221 . 
722:^ 
7-225. 
?226. 
7228. 
72;30. 
7281. 

7233. 
7285. 
7286. 
7288. 
7240. 
7241. 
•243. 
'245. 
7246. 
7248. 

7250. 
7251. 
7253. 

255. 

'256. 
7258. 

260. 

•261. 

•26;^. 

'265. 



00 



2081.49 
2082.18 
•8 

2088.41 
2084.04 
2184.68 
2085.3:3 
2085.96 
2086.59 
2067.23 

2087.88 



3600.00 

:3600.83 

=3601.6: 

3602.50 

860:3.88 

3604.1 

3605.00 

:3605.83 

:3606.67 

:3607.50 



2089 
2089 
2090, 

■mi. 

2091 
2092 
2092 
2098.62 



2094. 
2094. 
•4095 
2096 

mm. 

•4098 



7266. 

7268. 

7270. 

7271. 

7273. 

7-475, 

7276, 

17278, 
24 7280, 
53 7281, 



7283. 
•285. 
r286. 
7288. 
7290. 
7291, 
7293 
7295 
7296 
7298 



2100 

2100 
2101 
4101 
2104 
2103 
2103 
2104 
2105 
2105 
2106 

2107 
210: 
4108 
2109 
109 
,110 
4110 
4111 
2112 
■4112 

4113 
2114 

2114 
115 
2116 
2116 
2117 
2118 
2118 
2119 



Arc. 



Tan. 

iWSi 
1888.18 
1388.61 
1389.03 
1389.45 
1389 88 
1390. :31 
1390.73 
1391.15 
1391.58 



3608 
3609 
3610 
3610 
3611 
3612 
:3613 
4 

3615 
:3615 

:3616 
:3617, 
:3618 
8619 
36-40 
:3620 
3621 
3622 
36-43 
3624 

3625 
3625 
3626 
3627 
3628 
:3629 
:36:30 
:36:30 
36:31 
:36:34 



2400.00 
2400.56 
V401.ll 
2401.67 
2402.22 
2402.78 
2403. :33 
240:3.89 
2404.44 
2405.00 



1392. 
1392. 
1392. 
1:393. 
1393. 
1894. 
1394. 
1894. 
1:395. 
1395. 

1396.J 
1:396. ( 
1397.] 



1:398, 
1398, 
1399, 
1399 
1400, 

1400. 
1400 
1401 
1401, 
1402 
1402, 
1403, 
1403 
1403 
1401. 



:3C33.33 

:36:34.1 

:36:35.00 

3635.83 

:3G:36.6: 

:3637.50 

:36:38.:33 

36:39.17 

:3640.0<) 

:3640.83 



49 3641.67 
13:3642.50 
781:3643.33 
42 3644.1 
07:3045.00 
71 :3645.8:3 
.36 3646.6' 
, 0013647. 5t) 
.04i:3648.33 
.29 3649.1 



1404.81 
1405.24 
1405.67 
1406.10 
1406.53 
1406.95 
1407.37 
1407.80 
1408.2:3 
1408.66 

1409.00 
1409.51 
1409.94 
1410. :37 
1410.80 
1411.23 
1411.60 
1412.09 
1412.52 
1412.95 



Arc. 



Tan. 



1040.91 
1041.23 
1041.55 
1041.87 
1042.18 
1042.50 
1042 83 
1043.14 
1048.46 
1048.78 



2405, 
2406. 
2406, 
2407. 
2107. 
2408. 
2408. 
2409. 
2410. 
2410. 

2411. 
2411. 
2412. 
2412. 
2413. 
2413. 
2414. 
2415. 
2415. 
2416. 

2416. 
2417. 
2417. 
2418 
2418, 
2419 
2420 
•4420 
2421 
2421 



1044. 
1044. 
1044. 
1045. 
1045, 
1045. 
1046. 
1046. 
1046. 
1046. 

1047. 
1047. 
1047. 
1048. 
1048. 
1048. 
1049. 
1049. 
1049. 
1050. 

1050. 
1050. 
1051. 
1051 
1051. 
1052. 
1052. 
1052. 
1053. 
1053, 



24-42. 
24-4:3. 
•4423. 
2424. 
•4425. 
24'i=). 
•4426. 
24-46. 
•44-47. 

2427. 

2428. 
-44-48. 
24-49. 
•44:30. 
21:30. 
■4431 , 
2431, 
•44:32 
2432 



22 ia53.70 

78 1054.02 

1054.-35 

1054.67 

1054.99 

1055.31 

56!l055.62 

III1O55 94 

67| 1056.2: 

22 1056.59 

78 l(m.91 
:33 1057. -2:3 
89:1057.55 
44I1057.88 
00 10.58.20 
56 1058.. 52 
11 1058 84 
67 1059.1 
•42 1059 49 
78 1059.81 



Arc. 



Tan. 



1800.00 
1800.42 
1800.8:3 
1801.25 
1801.6' 
1802.08 
1802.50 
1802.92 
1803.8:3 
1803.75 



1804. 
1804. 
1805. 
1805. 
1805. 
1806. 
1806. 
1807. 
1807. 
1807. 

1808. 
1808. 
1809. 
1809. 
1810. 
1810. 
1810. 
1811. 
1811. 
1812. 

1812. 
1812. 
1813. 
1818. 
1814. 
1814. 
1815. 
1815. 
1815. 
1816. 



882.818 
833.076 
83:3.834 
83:3.586 
838.8:38 
834.096 
834.a54 
884.606 
834. &59 
835.117 



837.931 
838.183 
888.4:35 
888 698 
888.951 
839.209 
889.467 
839.719 
1 
840.229 



1816.67 

1817.0b 

1817.50 

1817.92 

1818.3:3 

1818.75 

1819.1 

1819.58 

1820.00 

1820.42 

1850.83 
1821.25 
18-21.6' 
1822.08 
18-42.50 
18-42.92 
1823.. 33 
18-43.75 
1824.1' 
1824 58 



48: 

745 

008 

261 

519 

7: 

0-48 

281 

5:39 

79: 

055 
812 
670 
,828 
086 
3:38 
,591 
.848 
106 
.364 

6-42 
880 
138 
31)6 
.6.54 
912 
170 
428 
686 
943 



1443.83 
1443.67 
1444.00 
1444.33 
1444.67 
1445.00 
1445.88 
1445.67 
1446.00 
1446.88 

1446.67 
1447.00 
I447.a3 
1447.67 
1448.00 
1448.33 
1448.67 
1449.00 
1449.33 
1449.67 

1450.00 
1450.83 
1450.67 
1451.00 
1451.83 
1451.67 
14.52.00 
1452.33 
14.52.67 
1458.00 
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TABLB XIV. — ACTUAL TANGENTS, ETC. 



6® Curve. 7* Carre. 



S® Carre. 



O" Carve. 10« Carve. 72* 



Tan. 

694.114 
694.329 
694.544 
694.755 
694.96ii 
695.180 
6U5.395 
695.605 
695.815 



i.245 
;.455 
1.665 



697.( 
697.: 
697.i 
6U7.' 
697.! 
698. 



698.875 
698.580 
69S.796 

699 on 

699.2:26 
699.441 
699.656 
699.866 
700.076 
700.291 

700.506 
700.721 
700.936 
701.151 
701.366 
701.576 
701.780 
702.001 
702 216 
702.431 

702.646 
702.861 
703.076 
703.291 
703.506 
7C8 716 
703.926 
704.141 
704.856 
704.571 

704.'r'86 
705.001 
705.216 
705.431 
705.646 
705.861 
706.076 
706 291 
706.506 
706 721 



Arc. 



Tan. 



1200.00 
1200.28 
1200.56 
1200.83 
1201.11 
1201 -.39 
1201.67 
1201.94 
1202.22 
1202.50 



595.051 
595.285 
695.419 
595.599 
595.780 
595.964 
596.148 
596.328 
596.509 
596.693 



1202. 
120:1 
120:1 
1203. 
1203. 
1204. 
1204. 
1204. 
1205. 
1205. 

1205. 
1205. 
1206. 
1206. 
1206. 
1206. 
1207. 
1207. 
1207. 
1208. 

1208. 
1208. 
1208. 
1209. 
1209. 
1209. 
1210. 
1210. 
1210. 
1210. 

1211. 
1211. 
1211. 
1211. 
1212. 
1212. 
1212. 
1213. 
1218. 
1213. 

1218. 
1214. 
1214. 
1214. 
1215. 
1215. 
1215. 
1215. 
1216. 
1216. 



602.365 
602.549 
602.733 
602.917 
003.102 
6ft3.282 
603.46: 
603.646 

603. asi 

604.015 



Arc. 

1028.57 
1028.81 
1029.05 
1029.29 
1029.52 
1029.76 
1030.00 
10:i0.24 
1030.48 
1030.71 



Tan. 



520.769 
520.931 
521.092 
521.250 
521.407 
521.669 
521.780 
521.887 
522.045 
522.206 



Arc. 



Tau. 



900.000 

900.208 

900.41 

900.625 

900.833 

901.042 

901.250 463 

901.458 

901.06^ 

901.875 



463.00-^ 
463.145 
463.289 
463.429 
463.569 
463.713 
.856 
463.900 
464.180 
464.280 



1030, 
1031 
1031 
1031 
10:31 
1032 
1032 
1032 
1032 
1033 

1038 
1033. 
1033. 
1034 
1034 

\(m 

1034 
1035, 
1035 
1035 

1035. 
1035. 
1036. 

i(m. 

1036. 
1036. 
1037. 
1037. 
1037. 
1037. 



1038 
1038 
10:^8 



10:39. 
1039. 
1040. 
1040. 

1040. 

1040. 

1040. 

1041. 
9:36! 1041. 
12111041. 
3051041. 
48911042. 
6731042. 
8581042. 



528 



868 902. 
525 902. 
683 902. 
844 902. 
006 902. 
163 908. 
321903. 
482903. 
644 903. 
805.903. 

966 904. 
124 904. 
282 904. 
.443,904. 



529 
529 
529 
529 
529, 
530 
621530 



,242 9a5 
.403!906, 

565'906. 
,726 906 
.887i906 
.048:906, 
.210|907, 
367 907 
,5251907 
6861907, 
848907, 
,009 908. 

17o'908. 
3:31908. 
493 908. 
654:908. 
815 909. 
973 909. 
1:31 909. 
292 909. 
453 910. 
614910. 

776 910. 
987 910. 
098 910. 
260 911. 
421 911. 
582 911. 
74:3 911. 
905 911. 
066 912. 
227 912. 



468 



KOO.OOO 

800. ia5 

800.870 

800.536 

800.741 

800.926 

801.11 

801.290 

801.481 

801.667 



469.266 
,407 
,54; 



292l47 



834 
9 

120 
.264 
407 
551 
694 
a37 
981 
124 
267 
411 



Arc. 



Tan. 

4l67^j 
416.988 
417.067 
417.193 
417.819 
417.448 
417.677 
417.704 
417.830 
417.959 



037 
222 

.407 
593 
778 
968 
148 
333 
519 

704 
889 
074 
259 



803. 
803. 
804. 
804. 
804, 
804, 
804. 
805, 
805. 
805. 

805. 
805, 
805, 
806, 
806, 
806, 
806, 
806, 
807. ( 
807.J 



807.407 
807.593 
807.778 
807.963 
808.148 
808.333 
808.519 
808.704 
808.889 
809.074 



Arc. 



720.000 
720.16: 
720.833 
720.500 
ra0.66T 
720.838 
721.000 
721.167 
721.83:3 
721.600 



?21 
721 
722 
722 
722 
722 
722 
722 
723 
•28. 

723. 

■28. 
723. 

•23. 

24. 

24. 

24. 
724. 

r24. 
r24. 

725. 

25. 
725. 

25 

25. 

25. 

26. 
726. 

'26. 

•26. 

726. 
726. 

'27. 
727. 
727. 
727. 
727. 
727. 
728. 

28. 

728. 

728. 

728. 

728 

729 

729 

729 

729 

729. ( 

729.1 



667 
.833 
000 
16' 
333 
500 
.667 
8a3 
.000 
16' 



.000 
161 



191 



TABLE Xrvr.— ACTUAL TANGEIH'S, ETC. 



73* 



~~o 

1 

a 

3 

4 
5 
6 
7 
8 
9 

10 
11 
18 
13 
14 
15 
16 
17 
18 
10 

SO 

81 

22 
23 
24 

25 
26 

27 
28 
20 

30 
31 
32 
33 
34 
35 
36 
37 
38 
30 

40 
41 
42 
43 
44 
45 
46 
47 
48 
40 

50 
51 
52 
53 
54 
55 
56 
57 
58 
50 



1° Carve. 



Tau. I Arc. 

4->41.00 
4242.29 
4243.58 
42i4.8: 
4240.16 
4247.45 
4218.74 
I2:>0 03 
4251.31 



4203. 
4255. 
42.J6. 
4257. 
42.59. 
4200. 
12UI. 
4262 
4264. 

4265. 
4266. 
4268. 
4269. 
4270. 
4272. 
4273. 
4274. 
4275. 
4277. 

4-278. 
4-279. 
4281. 
4282. 
4-283. 
4285. 
4286. 
4-287. 
4->88. 
4290. 

4291. 
4-292. 
4294. 
4295. 
4296. 
4298. 
4299. 
4300. 
4:101. 
4303. 

4304. 
4:105. 
I:i07. 
4:108. 
4309. 
4:111. 
4:112 
4313 
4315. 
4316 



7300.00 
7:101.67 
7303.83 
7305.00 
r306.67 
7308.38 
7310.00 
7311.67 
7813.83 
7815.00 



7316 
7318, 
7320 
7:121 
7:123 
7825 
7:126 
^3-28. 
73:10. 
7331. 

7333. 
78a5. 
7336. 
733S. 
'310. 
7341. 
7343. 
7345. 
7846. 
7348. 

7850. 
7351. 
7353. 
7355. 
7a>6. 
r358. 
•:160.00 
7361 
368. 
'365. 



7366, 
7368 
7370 
7371 
7173 
04 7:175 
7376 
7:178 
7:180 
7381 



57 7383 
:185 
15 7386 
47;7:lS8 
7917:190 
07 7391 
387:19:1 
»« 7895 
00 7896 
29 7:198 



»° Curve. 



Tan. 



2119.98 
2120.5b 
2121.22 
2121.87 
21-22.51 
2123.16 
2123.80 
2124.45 
2125.09 
2125.74 



2127 
2127, 
2128. 
2128. 
21-29 
21:10 
2130. 
21:11. 
2132. 

•ai32 
213:1, 
134. 
2184. 
2135. 
2186. 
2186. 
2137. 
2138. 
••'188. 

2139. 
2140. 
;il40. 
2141. 
2141. 
2142. 
2148. 
2143. 
144. 
2145 

2145, 
2146, 
2147 
2147. 
2148, 
2149. 
2149, 
2150, 
2151, 
2151, 



3658. 
:1659. 
:1660. 
3660. 
8661. 
:1862. 
:1663. 
3664. 
3665, 
3665 



3667 



Arc. 

8650.00 
3650.83 
3651.6' 
3652.50 
3653.38 
3654.17 
3655.00 
3655.88 
3656.6' 
3657.50 



.00 



3670.00 
:1670.83 
3671.67 
:1672.50 
3673.88 
3674.17 

8676.00 

3675 

.3676 

3677 
3678 
3679 
:1080 
3680 
:1681 
:1682 



:16&4 
3085, 
:1685, 
:1686 
:K>87, 
3688 
:1689 
:lfi9n 



30 Carve. 



Tan. 



1418.88 
1413.81 
1414.24 
1414.67 
1416.10 
1415.53 
1415.96 
1416.89 
1416.82 
1417.25 



141 

1418 

1418 

1418 

1419 

1419 

14-20 

1420 

1421 

1421 

1422. 
1422. 
1422. 
142:1. 
1423. 
1424. 
14-24. 
1425. 
1425. 
14-25. 

1426. 
14-26. 
1427. 
1427. 
14-28. 
1428. 
1428. 
1429. 
1429. 
14:10. 



1430. 
1431 . 
1431 . 
14;ll. 
14:12 
14:12 
14:13 
1438 
1434 



Arc. 



•2433.83 
-2438.89 
2484.44 
2485.00 
2485.56 
2486.11 
2486.67 
2487.22 
2437.78 
2488.88 

2488.89 
2489.44 
2440.00 
2440.56 
2441.11 
2441 .67 
2442.22 
2442.78 
2443.83 
2448.89 



1060.18 1H25, 
1060.46 1825. 
1060.781825. 



1061.10 
1061.42 
1061.75 
1062.07 
1062.39 
1062.71 
1068.03 



1063.86 1829 
1063.6918-29, 
1064.02 1880, 
1064.841830 
1064.66 1830. 
1064.981831. 
1065.31 1831. 
1065.68 18:12. 
1065.95 1832. 
1066.27,1882. 



2444 

2445 

2445 

-2446 

•2446 

2447. 

244' 

2448 

2448 

2449. 

•2450. 
2450. 
2451 
:2451. 
2452. 
2452. 
2453. 
•2453 
•2454 
-2455 



•2455. 

2456. 

2456. 

•2457. 
.,0,2457. 
83 2458. 
27 2458. 
70 2459. 
1312460, 
3690.88 1484.571-2460, 



-2152. 

2153. 

2153. 
:i3l2154. 
00'21.'>4. 
67 21.55, 
:i:121.')6, 
.00 2156. 
67 21.57. 
38 2158. 



86 8691 
018692. 
65>869i. 
31 :iuy4. 
97:1695. 
62:Ki95. 
26.3696, 
92l:i697 
58{3698 
2218699 



67,1485 
60 14.35 

:« 
17 
00 



14.35 

14.36 

14:16 

14.3: 

143: 

14:18, 

14.38 

1438 



oo'a46i, 

43 2461 
86 2462 
:10 2I62 
74 2463 
17,2463 
.602464 
04 2465 
48 2465 
91,2466 



4<» Curve. 



6® Curve. 



Tau. I Arc. Tan. 



1H26 
1826 
1827 
1827 
1827 
1828 
1828 



00 848.201 1460.00 

42 848 

83 848. 

25,848 

67^849. 

08!849. 

50|849. 

92 850. 

msao. 

75 850, 



I 459 
717 
I 975 
9.233 
1.491 
749 
).0O7 
1.265 
K628 



42 851 
83 851 
251852 



1066. 
1066. 
1067. 
1067. 
1067. 
1068. 
1068. 
1068. 
1069. 
1069. 



59!ia33 
921838 
24 1884 
571834 
90 18:15 
22 1885 
54il8a5 
87 18:16, 
19' 1836 
52il887 



1069 85 1837. 



1070. 
1070. 
1070. 
1071. 
1071. 
1071 
1072 
1072. 
1072. 

1073. 
1073. 
1073. 
1074. 
1074. 
1074. 
1075. 
1075. 
1075 
1076. 

1076. 
1076. 
1077. 
1077. 
1077. 
1077. 
1078. 
1078. 
1078. 
1079. 



1887, 
18.38, 
1838 



1 

49 
81 
14 
47 

.80 1840 
12 1840 
44 1840 
76 1841 



780 
044 
808 
566 
824 
082 
:139 
597 
a56 
118 

871 
.629 
887 
151 
414 
672 
980 
188 
446 



50 
92 
33 
75 

r 

58 
00 

42 857 
8:1858. 
25 858. 



1841. 
1842. 
1842. 
1842 



39 1843 
'2 1843 



00 



1844. 
1844. 
1845. 
1845. 



1845. 

1846. 

1846. 
33 1847. 
6(5! 1847. 
98ll847. 
3011848. 
63 1848, 
96 1849, 
28|1849. 



67 

08 

50 

9-2^859 

83,a59 

75 a59 



860 



88 861. 
25 861. 
67 861. 
08 861. 
50,862. 
92'H62. 
:^862. 
75 868. 
17863. 
.58 868. 



973 
231 
489 
747 
005 
268 
5.32 
790 
048 
806 

564 
.8-27 
.091 
:149 
607 
870 
.184 
.392 
.650 
.914 



1466.67 
1467.00 
1467.83 
1467.67 
1468.00 
1468.83 
1468.67 
1469.00 
1469. .38 
1469.67 



177 1476.67 
4.35 1477.00 
1477.88 



1477. 6< 
1478.00 
1478. :18 
1478.67 
1479.00 
1479.88 
1479.67 
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TABLE XIV.— ACTUAL TANGENTS, ETC. 



6*» Cai*ve. 7** Curve. 8* Curve. 9® Cul-ve. XO® Curve. 73<» 



Tau. 

70e.93U 
707.150 
707.305 
707.6«0 
707. 7«5 
708. 010 
708.225 
708.440 
708.656 
708.870 

709.085 
7U9 305 
709.325 
709.740 
709.955 
710. 16U 
710.3S4 
710 69i) 
710.814 
711.029 

711.244 

711.459 

711.074 

711.1 

712.114 

7l2.8-,'9 

712.544 

712.759 

n2.973 

713.193 

n3.418 
718.628 
718.843 
714.068 
714.273 
714.498 
714.712 
714.927 
715.142 
715.86: 

715.672 
715.792 
716.012 
716.227 
716.441 
716.661 
716.881 
717.096 
717.811 
717.681 



Arc. 



1210.07 
1210.94 
1217.22 
1-,'17.50 
1217.78 
1218.06 
1218.3:i 
1218.61 
1218. »9 
1219.17 



Tau. 



1219. 
1219. 
1220. 
1220. 
1220. 
1220. 
1221. 
1221 . 
1221. 
1221 . 



(i06.04!;i 

606.226 

tiU(>.41 

000.595 

006.779 

606.963 

607.148 

607.332 

607.51G 

607.701 



073 
262 
446 
630 
814 
999 
183 
.367 
551 



1222 22 600. 
1222.50609. 
1222.78,610. 
122:^.061610. 
1223.33010. 
1223.61610. 
1223.89 610. 
1224.171611. 
12-.M.44 611. 
1224.721611. 



Arc. 



1042.86 
1043.10 
104:i.38 
1043.57 
1043.81 
1044.05 
1044.20 
1044.52 
1044.76 
1045.00 



885 1045.24 

48 



1045. 
1045. 
1046. 
1046. 
1046. 
1046. 
1046. 
1047. 
1047. 



786 1047.62 



1225. 
1225. 
1225. 
1225. 
1226 
1226. 
1228. 
1226. 
1227, 
1227. 

1227. 



1228 
1228 
1229 
1229 
1229 
1230 
1230. 



OO'Oll. 
281611. 
56 611. 
83612. 



717.750 

717.905 

718.180 

718.400 

718.620 _. 

718 835! 1231 

710.050,1232 

719.269;1232 

719.489|1232 

719.7041123:3 



1230. 
1230. 
1231. 
1231 . 
1231. 



78 613 
06613 
33 613 
61 614 
89614 
17,614 
44|614 
72 614 
00614. 
28615. 

56615, 
83615 
11615. 
39 615 
07.010. 
04 616, 
22 616. 
50 616, 
78 616, 
00 616. 



1047. 
1048. 
1048. 
1048. 
1018. 
1049. 
1049. 
1049. 
1049. 

1050. 
1050. 
1050. 
1050. 
1050. 
1051. 
1051, 
1051, 
1051 
1052, 

1032. 
1052 
1052. 
1053 
1053. 
1053. 
1053. 
1054. 
1054. 
1054. 

1064. 
1055. 
103.5. 
1055. 
1053. 
1035. 
10:>6. 
ia56. 
1056. 
1056. 



Tan. 



5:i0.388 

530.550 

530.711 

580.872 

531.034 

631.195 

531.356 

531.51 

531.679 

581.840 



.001 
166 
331 
492 
654 
815 
976 
13; 
291 
460 

621 

782 
944 
109 
273 
435 



00 536 
24 535 
48 535 



91U 
083 

248 
410 
.571 
732 
893 
058 
223 
384 
546 
70: 



88 536 
62 537 
86 537 
10 537 
33 537 
57|53r 

8i5;ir, 

05 538 
29 538 
521538 



033 

198 
859 
520 
685 
8.50 
.011 
'3 



1.502 
t.664 
1.825 
L91K) 
.155 



Ai-c. 



912.500 

912.708 

912.91 

913.125 

913.333 

913.542 

913.750 

913.958 

914.161 

914.375 



471 .5M 
471.698 
471.841 
471.984 
472. 12^ 
472.271 
47^.415 
472.658 
472.701 
472.845 



916, 
916. 
917, 
917. 
917, 
9>7. 
596 917. 
918 



918.: 
918. { 

918, 
918 
919. 
919, 
919 
919 
920 
920, 
920. 
920, 

920. 
921. 
921, 
921, 
921, 
921. 
922. 
922. 
922. 



76'538 

00 53S. 

21538 

48 538 

71 339 

95 530.316 923 

19 5:W 

48 589 

67 539 

90 580 



1.47 
1.642 

>.8()7 



924 

193 



Tan. 



811.111 
811.296 
811.481 
811.661 
811.852 
812.081 
812.222 
812.401 
812.693 
812.778 425. 



Arc. 



963 
148 
888 
619 
704 
889 
074 
.259 
444 
680 

816 
000 
185 
870 
666 
741 
926 
111 
296 
481 

.66' 
852 
08 
22 
.407 
.598 
.778 
963 
148 



768 820 
912 820 
055 820 



619 
704 
889 
074 
259 
444 
630 
815 
000 
185 

870 
.656 
741 
926 
111 
.296 
481 
667 
852 
031 



Tau. 



424.608 
424.637 
424.766 
424.895 
425.024 
426.168 
426.282 
425.411 
425.640 



095 
227 

359 

488 

61 

746 

875 

004 

133 

265 

897 

526 

655 

784 

914 

046 

1 

807 

486 

565 

1.694 

.826 
.958 
.087 
.216 
.848 
.480 
.609 
.788 
.870 

.002 
181 
260 
392 
524 
65:^ 
782 
914 
046 
175 



Ai-c. 

7^7000 
780.167 
730.&3:i 
780.500 
30.667 
730.888 
781.000 
731.161 
781.388 
781.600 



781 
781 
782 
782 
782 
732 
r82 
r82 
183 
r88, 

788 
788 
788, 
733 
734 

'34 
734 
784 
784 

34 

785. 
-35. 
735. 
735. 
85, 
735 
186. 
136. 
^36. 
786. 

86. 
786. 
737. 

37. 
737 
737 

87 

37 

88.000 
738.167 

.838 

.600 



.66^ 



.000 
161 



500 



000 
161 

888 

600 
66' 
88! 
.000 
.161 
883 
500 
667 
.833 

00() 
167 
833 
500 
66' 
833 
000 
167 
333 
600 



.500 
66' 



1.000 
1.16' 



TABLB Xnr. — ACTUAL TANGENTS, ETC. 



74<» l** Curve. a* Corre. S" Curve. 4° Curve. 



M, 



4317.58 

4320.21 
4321.53 
4322.85 
4324.14 
4325.48 
4:126 75 
4328.06 
4329.88 

4380.'; 
4331. ( 
4333.S 
4334 J 
4335.{ 
4837.5 
4338.; 
4339.^ 
4341.1 
4342.4 



Tan. 



7400.00 
7401 .671 
403 38 
•405.00 
•406.67 
•408.33 
7410.00 
7411.67 
7413 33 
7415.00 

7416 ( 
7418.J 
7420. ( 
7421.1 
7423. J 
7425.( 

'426. < 
7428.5 
7430.< 

'431 .( 



4343 

4345. 

4346. 

4847. 

4349. 

4350. 

4351. ( 

4852.1 

4354.5 

4855.< 

4356.1 
4858. i 



4362. V 
4363. E 
4;i64.fr 
4866.1 
4307.4 
4368. e 

4870.1 
4371.4 
4872.'; 
4874. ( 
4375.? 
4376.'; 
4378. ( 
4379..^ 
4380. C 
4381.1 

4883.? 
4384.( 
43a5 $ 
4.387. S 

4888.! 
4889.( 



76 



35 



Arc. 



Tan. 



;.67 



2158.87 

12159.53 

2160.19 

2160.84 

2161.50 

2162.15 

2162.79 

2163.45 

2164.1 

2164.77 

2165.^ 
31G6.( 
2166.1 
2167.? 
2168.( 
2168. ( 
2169.? 
2170.( 
2170. ( 
2171.? 

2171.1 
2172. ( 
2173. S 
178.1 
2174. ( 
2175. s 
2175.1 

2176 £ 
2177.5 

2177 i 

2178.? 
2179.5 
2179. t 
2180. J 
2181.1 
2181. i 
2182..' 
2183.1 
2183. t 
2184.4 

2185.1 
2185. ( 
2186.-5 
2187.] 
•,'187.1 
2188.^ 
2189.( 
2189.1 
2190.^ 
2191. ( 



.73 



Ai*c. 



50 



50 



3700.00 
3700.8:3 
3701.6' 
3702.50 
3;03.a3 
3704.17 
3705. 0<> 
3705.83 
3706.67 
3707 60 



3708. 
8709, 
3710. 
3710. 
8711. 
3712. 
3713. 
3714. 
3715 
3716. 

3716. 
3717. 
3718. 
3719.1 
3720. ( 
3?20.J 
3721. t 
3722. c 
3723. < 
3724.1 

37-^.( 
3725.1: 
3726. e 
3727. J 
3728.? 
8729.1 
3:30. ( 
3730. e 
3731. t 
3732.J 

3783.? 
3734.] 
3735. ( 
:m5A 
3786.( 
3737. J 
37.38.5 
3789] 
3740. ( 
3740. ( 



2101 
2192 
2193 
219:1 

2194 

2195.02 3745. as 

2195, 

21146. 

2197, 

2197 



3741.67 
3742.50 
3748. as 
3744.1 
3745.00 



.3746.6' 
3747.. V) 
.3748.3:1 
8749.17 



Tan. 



Arc. 

246UT67 
2467.22 
2467.78 
2468.33 
2468.89 
2469.44 
2470.00 
2470.56 
2471.11 
24n.67 



2477.1 
2478.3 
24:8. J 
2179.< 
2480. ( 
5M80.J 
2481 . 1 
2481. ( 
2482. S 



2483. 

483. f 
2484.4 
2185. ( 
2485. J 
2486.1 
2486. ( 
2487.: 
;i487.1 
2488.? 

2488.^ 
24S9.^ 
2490. ( 
•^490. J 
2491.1 
2491. ( 
2492.5 
2492.1 
2493.5 
2493. J 

2494.^ 

2495. ( 
2495.! 
2496.: 

2496. ( 
2497.; 
2-197.: 
2498.; 

498.1 
2499.' 



33 



Are. 



6* Carve. 



Tan. 



1082.88 
10a3.21 
1083.63 
1083.86 
1084.19 
1084.52 
1084.85 
1085.18 
1085.51 
1085.83 

1086.16 
1086.48 
1066.81 
1087.14 
1087.47 
1087.80 
1088.13 
1088.46 
10H8.79 
1089.12 

1089.45 
1089.78 
1090.11 
1090.43 
1090.76 
1091.09 
1091.42 
1091.75 
10{)2.08 
1092.41 

1092.74 
1093.0' 
1093.40 
1093.73 
1094.06 
1094. :19 
1094.7: 
1095.05 
1095.38 
1095.71 

1096 04 
1096.3' 
1096.70 

1097 m 
1097. a-) 
1097.68 
1098.01 
1098.84 
1098.67 
1099.01 



1850.001^63. 779 
1850.42,864.043 
1850.8:1864.307 
1851.251864.570 
1861.671864.834 
1852.08 865.092 
1862.50,865.350 
I852.92i865.613 
853.33 865.877 
853.75 866.141 



1854.1' 
1854.58 866. 
ia%.00 866. 
1856.42|867. 
1855.83 867. 
1856.25 867. 
ia56.67 867. 
1857.08 868. 
1857.50 868. 
1857.92 868. 



404 



1858.38 
1858.75 
M7 
1869.58 
1860.00 
1860.42 
[860.8:1 
1861 25 
1801.67 
1862.08 



760 

869.018 
869.281 
869.545 
869.809 
870.072 
870.836 
870.600 
870.863 
871.127 
871.391 



1862.50 871. ( 

1862.92871.1 
186:1.33 872.1 
.75 872.4 
1864.17 872.'; 
864.58 872.1 
1865.00'8r3.S 
1865.42873.1 
1865.83.873.'; 
1866.25 874. ( 

1866.67 874.S 
I867.08'874.J 
1867.50 874.1 
867.92 875.( 
868. as 875.? 
1868.75 875. ( 
869.17 875.? 
869.58 876.1 
18:0.00 876.^ 
870.42 876. ( 

1870.88 876.1 

1871. 25 877.1 
1871.67 877.^ 
1872.08 877.1 
1872.50 877.1 
1872.92 878.: 
1873.33 878. i 
187:1.75 878.1 
1874.17 879. ( 
1874.58 879.5 



1488. a3 
148:1.67 
1484.00 
1484.33 
1484.67 
1485.00 
1485.83 
1485.67 
1486.00 
1486.83 

1486.67 
1487.00 
1487.33 
1487.67 
1488.00 
1488.38 
1488.67 
1489.00 
1489.33 
1489.67 

1490.00 
1490.33 
1490.67 
1491.00 
1491 .ai 
1491.67 
1492.00 

1492. as 

1492.67 
1493.00 

1498.33 
149:1.67 
1494.00 

1494. as 

1494.67 
1495.00 

1495. as 

1495.67 
1496.00 
1496.33 



194 



TABIJS XIV. — ACTUAL TANGEKT8, ETC. 



6* Carre. 



Tan. 



Arc. 



719.919 
7a0.139i 
T20.358 
7:20.5781 
;Ta0.7«6 
7«1.013' 
721.228 
^21.448 
7^1.667 
721.887 



12:« 83 
1238.61 
1233.89 
1234.17 
1234.44 
1234.72 
1285.00 
1235.28 
1:«35.5« 
1235.83 



617.172 
617.361 
617.549 
617.738 
617.996 
618.110 
618.295 
618.483 
618.6n 
618.860 



722.1071286 
^^2 3221236 
722.537 1236 



722.756 
722.976 
723.196 
723.416 
723.685 
723.855 
724.070 

724.285 
724.505 
724.725 
724.944 
7:;».164 
725.384 
725.603 
725.823 
726.043 
726.263 

726.482 
726.702 
726.922 
727.142 
727.361 
727.581 
727.801 
728.021 
728.240 
728.460 



728. 
728. 
729. 
729 
729. 
729. 
729. 
730. 
730. 
73U. 



1236 
1237 
1237 
1287, 
1238 
1238. 
1288. 



780.87' 
731.097 
731.817 
731.536 
731.7.50 
731.976 
732.196 
732.415 
732.635 
732.860 



1238.89 

1239.1 

1239.44 

1239.72 

1240.00 

1240.28 621 

1240.56 

1240.83 

1241.11 

1241.39 



1241 
1241 
1242. 
1242 
1242 
1243 
1243 
1243 
1243 
1244. 



1214.44 
1244.72 
1245.00 
1245.28 
1245.. 56 
1245.88 
1246.11 
1246. 3U 
1240.67 
1246.91 



1247 
1247. 
1247. 
1248. 
1248. 
1248. 
1248. 
1249 
1249. 
1249. 



7" Curve. 8* Curve. 



Tan. 



1067.14 
1057.88 
1057.62 
1067.86 
1058.10 
1058.83 
1068.57 
1058.81 
1059.05 
1059.29 



622.799 

622. 

623. 



628 



Arc. 



540.180 
540.294 
540.459 
540.624 
540.789 
540.950 
541.112 
541.276 
541.441 
541.606 



ia59. 
1059. 
1060. 
1060. 
1060. 
1060. 
1060. 
1061 
1061. 
1061. 

1061 
1062. 
1062. 
1062. 
1062. 
1068. 
1063. 
1068. 
1063. 
1064. 

1064. 
1064. 
1064. 
1065. 
1065. 
1065. 
1065. 
1065. 
1066, 
1066, 

1066 
1066 
1061 
1061 
10G7 
1067 
1068 

lom 

1068 
1068. 

1069 
1069, 
1069, 
im)9 
1070 

io:o 

1070 
1070 
lOTO 
1071 



Tan. 



.771 



Arc. 



e<» Ciirre. 



925.000 480 
925.208 480 
925.4171480, 
925.625 480 



925.838 
926.042 
926.250 
926.458 
926.661 
926.875 



588 
753 
918 928. 
083 928. 
244 928. 

405 929. 
570 929. 
735 



.900 
065 
280 
394 
.559 
24 



929. 



930.417 



054 931. 
2191931. 
384 931. 
548 931. 
'13'932. 



822.222 
822.407 
822.593 
822.778 
822 963 
828.148 
828.838 
823.619 
823.704 



824 
824 
824 
824 
»J5 
825 
825 
825 
825 

825.1 
826.: 



Arc. 



482.304 
482.436 
432.5681 
482.700 
43.».832 
482.961 
433 090 
433.222 
433.354 
483.486 



,481 
,667 
,852 
.037 
222 

4o; 

593 

778 
,963 
148 
,a83 
519 
704 
828.889 
,074 
259 
444 



10« Carre. 74« 



Tan. 



436.245 

436.3' 

436. 50U 

436.641 

486.773 

436.905 

437.037 

437.16iJ 

437.301 

437.433 



746. ( 
746.1 

747. ( 
747 
747 
747 
747 
747 

748. ( 

•48.: 

•48. J 
"48 J 
748. ( 

748. J 

749. ( 
749 : 
749.! 
749 I 
749. ( 
749. J 



195 



TABLE XIV. — ACTUAL TANGENTS, ETC. 



75" !« Carve. 



43'.M$.53' 
4:i97.85j 
4399.17 
4400 49 
4401.80 
4403.12 
4404.44 
4405.79 
4407.13 
4i0d.45 



Tan. Arc. 



4409. 
4411 
4412. 
4413. 
4415. 
4416. 
4417. 
4419. 
4420. 
4421. 

4423 
4424. 
4425. 
4427. 
4428. 
4429. 
1431 . 
4432. 
4433. 
4435. 

4430. 
44:i7, 
4439, 
4440. 
4441. 
4443 
4444. 
4445 
4447. 
4448. 

4449 
4451 
4452 
445:3 
4455 
4456 
445' 
44'9 
4160 
4401 



7500.00 

7501.6 

7503. :« 

7505.00 

7506.6' 

7508.33 

7510.00 

7511 

7513 3:1 

7515.00 



7516. 
7518 
7520. 
7521 . 
7523. 
7525. 
7526. 
7528. 
7530 
7531. 

7538 
7535. 
75:i6 
7538, 
7540. 
7511 . 
7543. 
7545. 
7546, 
7548. 

7550. 
7551. 
7553. 
7555. 
7556. 
7558. 
7560. 
7561. 
7563, 
7565 

7566. 
7568 
7570. 
7571 . 
7573. 
7575. 
7576. 
7578. 
7580. 
7581 



1463 

4464 

4465 

4467. 09! 7588 

4468. 

44fi9 

4471, 

4472 

4473 

4475 



■590 
7591 
7593 
75a5 
7596 
7598 



3® Curve. 3*> Cnrve. 4® Carve. 5® Curve. 



Tan. 



8758.8: 
3759.1' 
3760. 0( 
8760.8! 
3761.6' 
;i762.5( 
3763 3: 
3764.1' 
3765. 0< 
8765.8; 

8766.6' 
3767.50 
:i768.33 
:1769.17 
3770.00 
:i770.8:l 
1.67 
8772.50 
:1773.33 
3;74.1^ 



!.50 



3783. J 
3784. 
:i7a-j.< 
3785.1 
:1786.( 
3787. i 
3788 J 
:1789.1 
3790.( 
l.96|3790.( 

.64 '3791. ( 
(.80 3792..' 
t 96 ;1793.J 
1.63 :i794 1 
La»8795 ( 
L97.:i795.J 
• .6'. 3796 ( 
1.32 8797 I 
; 99 3798.: 
'.67 8799. 



Tan. 



1465 66 

1406.10 

1406.54 

1466.98 

14«i7.42 

1467 

1468.30 

1468.75 

1469.20 

1469.63 



1470 
1470 
1470, 
1471 
1471 
1472 
1472 
1478 
1473 
1474 

1474, 

1474. 

1475. 

1475. 

1476. 

1476. 

147^ 

1471 

1478. 

1478. 

1478 
1479 
1479 
1480 
1480 
1481 
1481 
1482 
1482 
1482 

1483. 
1483, 
1484 
1484. 
1485. 
1485. 
1486. 
1486. 
1486. 
1487. 

1487. 
1488. 
1488. 
1489. 
14H9 
1490. 
1490. 
1490, 
1491. 
1491 



Arc. 

25<)0~00 
2500.56 
2501.1] 
2501.6: 
2502.22 
2502. 7S 
2503.8^. 
2503.89 
2504.44 
2505.00 



2505 
2506. 
2506 
2507. 
2507. 
2508. 
2508, 
2509. 



.61 2510 
.06 2510 



2511, 
2511, 
2512 
2512 
2513. 
2513. 
2514. 
2515. 
2515. 
2516. 

2516 
2517 
2517, 
2518, 
2518. 
2519 
2520 
2520 
2521 
2521. 



2522 
2523 
2523 
2524 
2525 
2525 
•2526 
2526. 
2527. 



86'2527. 
30 2528. 
74 2528. 
18 2529. 
63 2530 
08 2530. 
53 2531 . 
98 2531 . 
43 2532 
88 2532 



Tan, 



1099. a5 
1099.68 
1100.01 
1100.33 
1100.66 
1100.99 
1101.32 
1101.66 
1102.00 
1102. 3:i 

1102.66 
1102.99 
1 103.81 
1103.65 
1108 99 
1104.82 
1104.65 
1104.98 
1105.81 
1105.64 



1105. 
1106 
1106. 
1106, 
1107, 
11(»7, 
1107. 
1108, 
1108. 
1108. 

1109. 
1109 
1109 
1110. 
1110. 
1110. 

nil. 
nil, 
nil, 

1112. 

1112, 
1112 
1118, 
1113. 
1113. 
1114. 
1114. 
1114. 
1115. 
1115. 

1115. 
1116. 
1116. 
1116. 
1117. 
1117. 
1118, 
1118 
1118, 
1119, 



AfC. 



1875.00 
1K75.42 
1875.83 
1876.25 
1876.6: 
1877.08 
1877.50 
1877.92 
1878.8:3 
1878.7 

1879.1 

1879.58 

1880.00 

1880.42 

1880.83 

1^1.2: 

1881.6' 

1882 08 

1882.50 

1882.92 



isas, 

1883. 
1884. 
1884. 
1885, 
1885. 
1885. 
1886, 
1886. 
1887. 



1887. 
1887, 



1890 
1890, 
1890 
1891. 

1891. 
1892. 
1892 
1892. 



1893.75 

1894. 

1894, 

1895 

1805. 



1895. 
1896, 
1896, 
1897. 
1897. 
1897. 
1898. 
1898. 
1899. 
1899. 



Tan. 



879.575 
879.8:30 
880.102 
880. 36C 
880.630 
880.893 
881.1.57 
881.426 
881.696 
881.959 



1.487 
1.750 
1.020 
E.289 
558 
,816 
.080 
844 
.613 



884 



887.542 
7.811 
888.060 
888.344 
t.606 
(.877 
889.146 
889.416 
889.685 
889.949 



891 



218 

482 
751 
015 
279 
648 
81 
087 
356 
892. ( 

892.895 
898.158 
893.4-22 
893.691 
898.961 
894 230 
894.500 
894.769 
895.088 
895.308 



Arc. 

1500.00 
1500.8:) 
1500.6; 
1501.0»l 
1501.33 
1501.67 
1502.00 
1502.33 
1502.67 
1503.00 

1508 33 
1503.67 
1504.00 
1504.88 
1504.67 
1505.00 
1505.33 
1505.6? 
1506.00 
1506.33 

1506.67 
1507.00 
1507.83 
1507.67 
1508. OC 
1508.3:3 
1508.67 
1509.00 
1509.3:3 
1509.67 

1510.00 
1510.33 
1510.67 
1511.00 
1511.33 
1511.67 
1512.00 
1512 33 
1512.67 
1513.00 

1513.83 
1513.67 
1514.00 
1514.33 
1514.67 
1515.00 
1515.38 
1515.67 
1516.00 
1516.83 

1516.67 
1517.00 
1517.33 
1517.67 
1518.00 
1518.33 
1518.67 
1519.00 
1519.33 
1519.67 
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TABLB XrV. — ACTUAL TANGENTS, ETC. 



««» Carve. 7* Curve. 8<» Curve. 9» Curve. lO* Curve. 76" 



Tau. 



733.084 
73:1.304 
733.&J3 
733.743 
783.903 
734. ia3 
734.40;! 
734.827 
734.851 
785.071 

785.291 
785.511 
r35.730 
735.^5 
736 179 
736.399 
736.619 
7:i6.8:i9 
737.058 
737.:283 



737. 
737. 
737. 

738. 
738. 
738. 
738, 
739. 
73i> 



739.724 

739.918 
740.173 
740.393 
740.612 
740.8;ir 
741.061 
741.286 
741.510 
741.730 



741, 
742, 
742, 
742 
742 
743, 
743 
743 
743 
743 



744. 1»> 
744 405 
741.625 
744.849 
74->.074 
745.298 
746.523 
745.747 
715.972 
746. 196 



Arc. Tan. 



1250.00 628.459 
1:^0.28 628.647 
12o0.66'628.8d5 
1%0.8:{ 629.024 
1251.11629.212 
1251.8i),629.400 
1251.67 629.589 
1251.94 629.781 
1252.22 629.974 
1252.50 630.162 



1258. 
1253. 
1253. 
1253. 
1254. 
1264. 
1254. 
1255. 
1255. 

1255. 
1255. 
1256. 
1256. 
1256, 
1256. 
1257. 
1257. 
1257. 
1258. 

1258. 
1258. 
1258. 
1259. 
1259. 
1259. 
1260. 
1260. 
1260 
1260. 

1261. 
1261. 
1261. 
1261. 
1262, 
1262. 
1262. 
1263, 
1263, 
126:3, 

1263. 
1264. 
1264. 
12j4. 
1205. 
1265. 
1265. 
1265. 
1266. 
1266. 



637. 
17G38. 
44 6:58. 
726J8. 

28 6« 
56 6:19 
83 6:W 
11639 



850 

639 

727 

920 

112 

301 

489 

6^ 

8( 

058 

251 

43U 
627 
820 
012 
201 
3SU 
582 
774 
962 

151 
313 

536 
724 
912 
105 
29; 
4'JJ 
68 i 
871 

059 
252 
.444 
632 
.821 
Oi:i 
206 
39^ 
oyi 
78:i 

976 
161 

a>2 

545 
737 

9.iO 

1-2:: 

315 
507 
700 



Arc. 



1071.43 

1071. 6^ 

1071.90 

1072.14 

1072 

1072.02 

1072.86 

1073.10 

1073. :« 

1073.57 



1078. 
1074. 
1074. 
1074. 
1074. 
1075. 
1075. 
1U75, 
1075. 
1075. 

1076. 
1076. 
1076. 
1076. 
1077. 
1077. 

io;7. 

1077. 
1078. 
1078. 

1078. 
1078. 
1079. 
1079. 
1079. 
1079. 
1080. 
1080. 
1080. 
1080. 

1080. 
1081. 
1081. 
1081. 
1081. 
1082. 
1082. 
1082. 
1082. 
1083. 

1063. 
108 J. 
108:1. 
1084. 
1084. 
1084. 
1084 
1085, 
1085. 
1065. 



Tan. 1 Arc. I Tan. I Arc. 



550.007 
550.172; 
550.336 
5.')0..V)li 
550.656 
550.831 
550.996 
551.164 
551.3*1 
551. 49» 



910, 
910. 
940 
940. 
910 
941, 
941, 
911. 

941, 
941, 
942. 

912, 
942, 
942. 
J42, 
943, 
943 
913. 

013. 
943. 
914. 
944. 
944. 
SM4, 
^ib. 
915. 
945 
945, 

945 
94t>. 
946. 
946 
946. 
557.494 946 
94' 
947, 
947 
947 



658 
827 
995 
160 

90 557. 8 J5 

14 

38 



556. ( 
556.1 
556.1 
557 



62 5.57 

86 557 

558. 



662 
8:iO 
991) 
167 

.ai6 

501 
665 
8:14 
OOi 
171 
339 

.508il)49 
.675|lM9 
845i9l9 



937.600| 
,937.708| 
937.9171 
1938. 125 
»:18.:13:1 
9:18.642 
938.750 
938. 9o8 
939. 16' 
939.375 

9:10.583 

792 
I'OO 
208 
417 
625 
8:1:1 
042 
250 
458 

667 

875 

08:i 

292 

500 

70 

91 

125 

333 

bi-'i 

750 

958 

16 

37. 

58:1 

79 

000 

208 

41 

620 

.8:1:1 
.042 
250 
.458 
66 
.875 
083 
292 
500 
70t< 

917 
125 
38:1 
.542 
751 
958 
161 
375 
583 
792 



488.996 
1489.143 
489.289 
489.436 
489.583 
489.729; 
489.876; 
490.026 
490. 175 1 
490. :122 



833.388 
8ai.519 
833. -JOI 

8:13.889 
«:14.0;4 
8:14.259 
814.444 
831.630 
834.815 
8:15.000 



.468 
615 
762 
911 
061 

.208 



Tan. 

440.209 
440.841 
440.473 
440 60") 
440.737 
410.869 
441.001 
441.136 
441.271 
441.403 



354 816 
50ll8:i6 
647 830. 
79 r 836 



838.889 
074 
259 
441 
6:10 
815 
000 
185 
370 
566 



839. 

819, 

8:19. 

8:19, 
3I8J840. 

840, 
617 840, 
'64 840, 



8021841 
9521842 
1021842 
252 842 



'50.000 
750.161 
750.333 
750.500 
750.661 
750.833 
751.000 
751.161 
751.333 
751.600 



Arc. 



661 
83J 
000 
161 
333 
500 
661 
833 
000 
161 

8a3 
500 
667 
83:1 
000 
16 
ai:! 
500 
.66' 
833 

000 

161 
.333 
.500 

66 
.83:1 
.000 
.167 
.3:« 

500 

66 

833 
000 
16 
313 
500 
661 
833 
000 
W 

3:13 
500 
6U7 
8:13 
000 
167 
:13:1 
500 
667 
a3:i 



197 



TABLB XIV. — ACTUAL TAKGENTS, ETC. 



76*' l® Curve. «® Curve. 3® Curve. *• Curve. 5» Curve. 



Tan. 

4476.52 
4477.84 
4479.15 
4480.50 
4481.85 
4483.19 
4484.54 
4485.89 
4487.58 
4488.58 



4495. S 
4496. ( 
4498.< 
4499.^ 
4500.'; 
45Q2.( 



Arc. Tan. 



4516.$ 
4518.:% 
4519. e 
4520.1 
4532. i 
4528. ( 
4524.1 
4526.1 
4527. ( 
4529.( 

4530.'! 
4531.'; 
4533.1 
4534. -J 
45:35. t 
45:17.5 
4588.1 
4539.1 
4541 .i 
4542. i 

4513.1 
4545. J 
4546.^ 
4548. ( 
4549.^ 
4550.1 
4.W2. 
4558 I 
4554 1 
4556.! 



2242. ao 3805.00 
2243.03 3805.83 
2248.70 3806.01 
2244.37 3807.60 



i.67 



r625.( 



1.00 



1.67 



i.OO 



7678. J 
r680 ( 
(681.1 



7685. ( 
'686. ( 



7691. ( 
76a3 .' 

7695. ( 

7696. ( 
7698.5 



2345, 
2245 
2246 
2247. 
2247. 
2248. 
2249. 
2:^19. 
2250. 
2251. 

2251. 
2252. 
2253. 
2253. 
2254. 
2255. 
2256. 
2256. 
2257. 
2257. 



2259 
2259 
2260, 
2261 
2261 
2262 
2263 
2263 
2264 



2265. 
2266. 
2267. 
2267. 
2268. 
2269, 
2270, 
2270. 
•2271, 

2272, 
2272, 
•2278, 
2274 
•2274 
2275 
2276 
2276 
2277 
S&J78 



3810 
3810 
3811 
3812 
3813 
3814 
3815 
3815 

3816. 
3817. 
3818. 
:i819. 
3820. 
3820. 
3821 
3822. 
3823 



3825 
:i825 
3826 
3827 
:1828 
3829 
3S30, 
38:30 
:1831 
3832 



3884 
3835. 
3885. 
3836 
3837. 
3838. 
8839, 
3840, 
3840, 

3841. 
3842 
3843, 
3844, 
3845 
8845 
:«46 
3847 
:«I8 
3849 




1510, 
1510, 
1511, 
1511 
1512 
1512 
1513 
1513 
1513 
1514 

15H. 
1515 
1515. 
1516. 
1516, 
1517, 
I5I7 
1517 
1518 
1518 



1533.83 
15.38.67 
1534.00 

1584. as 

1534.67 
1535.00 

1535. as 

15:35.67 
1^36.00 
1586.a3 

1536.67 
1587.00 
1537.88 
1537.67 
1538.00 
I^38.:%3 
15.18.67 
1689.00 

1539. as 

15:39.67 
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TABL15 XIT.— ACTUAL TANGENTS, ETC. 



e" Carve. 7*' Carve. 8<» Curve. 9" Carve. 10<» Carve. 76<» 



Tan. 



746.421 
746.641 
746.860 
747.065 
747.309 
747.5*4 
747.758 
747. 9»3 
748.208 
748.432 

748.657 
748.881 
749.106 
749.330 
749.555 
749.779 
750.004 
750.228 
750.453 
750.6' 

750.902 
751.126 
751.351 
751.575 
751.800 
752.024 
732.249 
752.473 
752. 6»« 
752.927 

753.156 
753.381 
753.605 
753.830 
754.054 
754.279 
754.503 
754.728 
754.952 
755.182 

755.41 
755.080 
755.860 
756 085 



756.538 
756.768 
756.992 
757.21 



Arc. 



Tan. 



1266.67 
1266.94 
1267.22 
1267.50; 
1267.78 
1268.06 
1268.a3 
1268.61 
1268.89 
1269.17 



640.080 
1640.269 
640 461 
640. C54 
640.846 
641.0:J9 
641.231 
641.424 
641.616 



1269. 
1270. 
1270. 
1270. 
1270 
1271. 
1271. 
1271. 
1271. 

1272. 
1272. 
1272. 
1273. 
1273. 
12r3. 
1273. 
1274. 
1274. 
1274. 

1275, 
1275 
1275 
1275, 
1276 
1270 
1276 
1276 
1277 
1277, 

1277 
1278 
1278 
1278 



756.309 1278.89 



1279 

1279 
1279 
1280, 



757.441; 1280.28 



757.666 
757.895 
758.124 
758.349 
758.573 
758.803 
759.032 
759.256 
769.481 
759.710 



1280.56 
1280.83 
1281.11 
1281.3!> 
1281.6' 
1281.94 
1282.22 
1282.50 
1282.78 
1283.06 



641 
642 
642, 
642 
642 
642 
642 
643 
643 
643 

643. 
643. 
644. 
644. 
644. 
644. 
644. 
645. 
645. 
645. 

645. 
645. 
646, 
646. 
646. 
646. 
646. 
647. 
647. 
647. 

647. 
647. 
647. 
64H. 
648. 
64K. 
648. 
648. 
640. 
649 

649, 
649 
040. 
650, 
650 
650 
650 
650, 
651 
651 



809 
.001 
194 
386 
578 
771 
.963 
156 
348 
541 



Arc. 



Tan. 



1085.71 560 013 
1085.95 500.178 



1086.19 
1086.43 
1086.67 
1086.90 
1087.14 
1087.88 
1087.62 
1087.86 



560.343 
560.511 
560.660 
560.848 
561.010 
561.185 
561.353 
561.522 



1088. 
1088. 
1088. 
1088. 
1089. 
1089. 
1089. 
1089. 
1090. 
1090. 

1090. 
1090. 
1090. 
1091. 
1091. 
1091. 
1091. 
1092. 
1092, 
1092. 



666 1092, 
8591093 
051 1093 



1093 
1093. 
1094. 
1094. 
1094. 
1094. 
1095. 

1095. 
1095. 
1095. 
1095 
1006. 
1096. 
1096. 
1006. 
1097 
1097. 

1097 
1097 
1008 
1098 
1098 
1098 
1099, 
1099 
1099 



561, 
561 
562 
562 
562 
502, 
562 
562 
56:1 
563, 

563, 
563 
563 
563 
564 
.564 
564 
564 
564 
564. 

565. 
505 
565. 
565, 
565, 
565 
566 
566 
76 566 
00 566 



859 
027 
196 
364 
532 
701 
869 
038 
206 

375 
543 
712 
880 
048 
21' 
.385 
.554 
722 
894 

066 
235 
403 
572 
740 
909 
077 
245 
414 
586 



950.000 

950.208 

950.417 

950.625 

950.833 

951.042 

951.250 

951.4.58 

951.66 

951.875 



Ai"C. 



497 898 
498.039 
498.186 
498.336 
498.485 
498.635 
498.785 

498 935 
499.084 
499.234 



•58 958. 
926 958. 
095 958, 
2631958. 



569.983 



959 
959 
959 
959 
960 
960 

960 
960 
960 
961 
961 
961 
961 
961 
062, 
962.2 
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Tan. 



844.444 
844.630 
844.815 
845.000 
845.185 
845.370 
845.556 
845.741 
845.926 
846.111 



Arc. 



448.218 
448.350 
448.482 
448.617 
448.752 
448.887 
449.021 
449.156 
449.291 
449.420 



846. 
846. 
846. 
846. 
847. 
847. 
847. 
847. 
847. 
847. 

848. 
848. 
848. 
848. 
848. 
849. 
849. 
849. 
849. 
849 

850, 
850, 
850 
850 
850. 

m). 

851 
851, 
851, 
851, 

851 
852 
852, 

852, 
8.52 
H52 

a52 

8.-)3 
858 
853. 

S^. 
&53. 
854. 
854. 
a54. 
a54. 
854. 
a55. 

a55. 

855. 



Tan. 



Arc. 

'obTooti 

700.10: 
60.3:i3 
'60.500 
'60.66- 
•60.833 
61.000 
61.167 
'61.833 
•61.60t' 



452.263 
452.398 
452 E32 
452.667 
452. Whi 
452.987 
453.072 
453.206 
453.341 
453.479 



765.000 
765.167 
705. 3:« 
7(i5.50(i 
705.667 
765. a« 
7(a5.000 
766.167 
7'66.333 
•66.600 



06: 
835 
000 
.107 
.33 
.50( 
.667 
.83:^ 
00( 
.167 



768.333 
768.500 
768.66^ 
768.83:i 
769.000 
769.167 
709.. 338 
769.500 
769 06' 
769. ai3 



TABLB XrV.— ACTTJAL TANGENTS, ETC. 



77* 1° Carve. 2° Carve. 3«> Carve. 4*» Carve. 5*> Curve. 



Tan. 

45 7.59 
4558.94 
45(10.21) 
45G1 60 
45(>104 
4504. 3H 
4505.73 
45*57.10 
4508.48 
4509.83 



457!. 
4572. 
4578. 
4575 
4576 
4578 
4579 
4580. 
4582. 
4583. 

4584. 
4580 
4587 
4388 
4590. 
4591 
4593 
4.594 
4595 
459: 

4598 
4599. 
4601 
4602. 
4604 
4605. 
4606. 
4608. 
4609. 
4610 

4612 
4613 
4615 
4616 
4617 
4019 
4620. 
4621 
4623 
4624 

4626 
4627 
4628 
4630 
4631 
4632 
4634 
1635 
463: 



Arc. 



700.00 

701.0^ 

703.3:3 

7705.00 

;706 67 

7708.33 

7710.00 

11.6: 

13.33 

15.00 



2278 88 
2279.55 
2280.23 
2280.91 
2281.60 
2282.27 
2282.95 
2283.64 
2->84.32 
2285.00 



7716. 
•718. 
720. 
721. 
72:1 
725. 



87(7726 

74 7728. 
12|77:i0. 
49 7731. 



7788 
35. 
36. 

7738. 

40. 
7741. 

43. 

45. 
7746. 

•48. 



7750 

751 

53 

55 

7756 

758 

760 

701 

76:i 

'765 



755.00 



766.67 



•68 

77;o. 

7771. 
773. 
775. 
776. 
7778. 
7780. 
7781. 

778:V 
7785, 
7786, 
7788, 
r790 
1791 
7793 
7795 
7796 
7798 



Tan. 



Arc. 



»S5».00 
:1850.83 
3a51 67 
;J852.50 
;i853.:i3 
:3854.17 
3855.00 
:1855.83 
:3856.67 
;j857.60 



22a5. 
2286. 
2287. 



2290 
2291. 
2291. 

2292 
2293. 
2293. 
2294. 
i295. 
2295. 
2296. 
2297. 
2297. 
2298. 

2299. 
2300. 
2:^00. 
,'301. 
2:^02. 
2302 

2:i04 
•2304 
•2305. 

•2306. 

2306. 

•2307. 

2308. 

2:308. 

2:309 

2310 

231 

231 

n2 

2318. 

2:313 

2314 

•2315 

•2315 

•2316 

2317 

•231 

2318 

2:319 



3858. 
3859. 
3860. 
3860. 
:3861. 
:38C2. 
:3S63 
:3864, 
8S05, 
:3865. 

:3866. 
:3867. 
:3868. 
3869. 

:38ro. 

:3870. 
3871 
3872. 
:3873. 
3874, 

:3875 
3875. 
:3876, 
:3877 
:3878 
:3879. 
3880, 
3880 
:3881 
3882, 



as 

8884.17 
38a5.00 
:3885. 
3S86. 



3888 



:3893 
3894 
:3895 
:3895 

mm 

:J897 
:3898 



Tan. 



J, 2560. 6: 
) 2567.221 



Tan. 



i-V.: 



1139.62 

12507.78! 1140. 29 
1140.64 
1140.08 
1141. ;32 
1141.65 
1142.0() 
1142.34 
1142.C^ 



5-23.1 

1524.1 
1535.J 
1525.: 
1526.: 
15-26. ( 
15-27. ( 
1527.1 
1527.1 



I 45 



•i577.: 

•2578.: 
2578. J 
2579.' 
•258l».( 
•2580. i 
25H1 . 
.'58 1. ( 
•25S2.J 
1582.: 

2583. 
•<J58:3. 
2584. 
•2585. 
25a5. 
•2586. 
2580. 
•2587. 
2587. 
•2588. 



83 



3:3 



•i594.-< 
•251)5. ( 
2595.1 
•<>596. 
•2590. ( 
•i597.! 
•2.597.' 
•25118.: 
•2598.1 
2699. < 



1143 
1143. 
1143 
1144 
1144. 
1144 
1145 
1145 
1145 
1140. 

1146. 
1146. 
1147. 
1147. 
1147. 
1148. 
1148. 
1148. 
1149. 
1149. 

1149. 
1150. 
1150. 
1150. 
1151. 
1151. 
1151. 
1152. 
1152. 
1152. 

1158 
1153 
1153 
1154 
1154 
1155 
1155 
1155 
1156, 
1156 



05 



Arc. 



19-25.00 
19-25.42 
19-25.83 
1926.25 
19-26.67! 
19-27.08 
19-27.50 
1927.92 
1928.3:3 
19-28.75 



Tan. 



911.79: 
1912 006 
912.a36 
1912.611 
912.886 
913.155 
913.425 
913.700 
913.975 
914.-244 



19-29. 
1929 



19:30 
19:30. 
r3 1931 
06 1931 
41 1932 
75| 19:32, 
09 1932, 



11.56.73 
1157.07 
1157.41 
1157.70 
1 1.5.*^. 10 
1158.44 
1158.?.) 
1159.1:3 
1159.48 
1159.82 



19:3:3. 
19:33, 
1934 
1934. 
19:35. 
19:35. 
19a5. 
1936. 
1936. 
1937. 

1937. 
1937. 
19:38. 
1938. 
1939. 
1939. 
1940. 
1940. 
1940. 
1941. 

1941. 
1942. 
1942. 
1942. 
1913. 
1943 
1944. 
1944. 
1945. 
1945. 

1945. 
194(). 
1946. 
1917. 
11)47. 
1047. 
1918. 
1948 
1919 
1919 



925.484 
925.759 
l)-26.034 
i)^20.:309 
'.►•2ii.584 
9-26.859 
9-27.131 
9-27.401) 
927.084 
927.960 



Arc. 

1540.00 
1540.33 
1540.67 
1541.00 
1541.33 
1541.67 
1542.00 
1542.33 
1542.67 
1543.00 

1543.33 
1543.67 
1544.00 
1544.38 
1544.67 
1545.00 
1545.38 
1545.07 
1546.00 
1546.33 

1546.67 
1547.00 
1547.33 
1547.67 
1548.00 
1548.38 
1548.67 
1549.00 
1549.33 
1549.67 

1560.00 
1550.33 
1650.67 
1551.00 
1551.33 
1551.67 
1552.00 
1552.33 
1552.67 
1553.00 



1553.33 
15.53.67 
1554.00 
1554.33 
1554.07 
15.55.00 
1555. :« 
658 1555 07 
9:3:3 1556.00 
208 1556. :3:3 



1556.07 
1557.00 
1557.33 
1557.67 
1.^58.00 
l.5.58.:3:3 
1.558.67 
1.559.00 
15.59.3:3 
1559.07 
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TABLE XrV. — ACTUAL TAKGBKT8, ETC. 



6* Curve. 



Tan. i Arc. 



759.039 
760. Ift* 
760.388 
760.618 
760.847 
761.07;J 
761. -.KW 
761.5^5 
761.755 
761.979 



764.258 



769.054 
769.288 
769.512 
769.742 
769.971 
770.200 
770.429 
770.659 
770.888 
771.117 



1283.33 
128:^.61 
1283.89 
1284.17 
1284.44 
1284.72 
1285.00 
1285.28 
1285.56 
1285.83 



651.481 
651.674 
651. 86<'. 
652. U63 
652.259 
652.452 
652.644 
652.841 
653.037 
653.230 



1286. 
1286. 
1286. 
1286. 
1287. 
1287, 
1287. 
1288. 
1288, 
128d. 

1288. 
1289. 
1289. 
1289. 
1290. 
1290. 
1290. 
1290. 
1291. 
1291. 

1291. 
1291. 
1292. 
1292. 
1292. 
1293 
1293 
1298. 
1293. 
12W. 

1294. 
1294. 
1295. 
1295. 
1295. 
1293. 
1296. 
1296. 
1296. 
1296. 



94 



771.347 1297, 
771.576 1297 
771.805 1297 
772.034,1298 
772.264 1298 
772.4931298 
772.722;1298 
T72.9.i2 1299 
778.1811299 
778.410 1299 



7* Curve. 



Tan. 



1100.00 
100.24 
1100.48 
1100.71 
11(K).95 
1101.19 
1101.4:^ 
1101.67 
1101.90 
1102.14 



1102 
1102. 
1102 
1108, 
1103 
1103 
1103, 
1104, 
1104, 
1104, 



491 
688 
884 
061 
87^ 
.474 
671 
86' 
064 



Arc. 



570.155 
570.324 
5T0.492 
570.664 
570 836 
571.005 
571.173 
571.345 
571.517, 
571.686 



1104 
1105 
1105 
1105 
1105, 
1105 
1106 
1106 
1106 
1106 

1107. 
11U7, 
1107 
1107 
1108. 
1106. 
1108. 
1106. 
1109, 
1109. 

1109. 
1109. 
1110. 
1110. 
1110. 
1110. 
1110, 
1111. 

nil, 
nil. 



nil. 

.457 1112. 
,653 1112. 
,a50|1112. 
.047; 1112. 
.243 1113. 
.440,1113. 
,C3tt|in3 
,833]1113, 
,029llll4. 



8*» Curve. 9® Curve. 10« Curve. 77* 



Tan. 



Arc. 



962 500 

9«i2.708 

962.91 

963.125 

963.333 

963.542 

96:^.750 

963.958 

964.167 

964.876 



854 
026 
198 
870 
542 
711 
879 
051 
223 
895 

567 
736 
904 
076 
248 
420 
592 
764 
936 
105 

273 

445 

6n 

789 
961 
133 
805 
477 
649 
821 

.994 
166 
8:^ 
510 
682 
854 

.026 
198 
370 
542 



578.714 
578.886 
57^.058 
51^: 



2:^0 
579.402 
579.574 
579.746 
579.918 
580.0901974 
580.2621974 



Tan. I Arc. 

506.910 
507.060 
507.210 
507.362 
507.615 
507.665 
507.815 
507 968 
508.121 
508.271 



855.556 
855.741 
855.926 
856.111 
856.296 
856.481 
856.667 
856.852 
857.03^ 
857.22 



Tan. I Arc. | M. 

456.836 770.000 
456.471 770.1671 
456.606 770.833 
456.748 770.500: 
466.881 770.667 
457.016 770.833 
457.151 771.000 
457.288,771.167 
457.426 771.333 
457.561771.500 



859.259 



860 



8(^t, 
864, 
864, 
864, 

864, 
865, 
865, 
865, 
865, 
865, 
865, 
866, 
866, 
866.481 



771. 
771. 

2. 

772. 
772. 
772. 
772. 
773. 
773. 

778. 
773. 
7'. 3. 
773. 
774. 
774. 
774. 
774. 
774. 
774. 

775. 
775. 
775. 
775. 
775. 
775. 
776. 
776. 
776. 
776. 

776. 
776. 

777. 

777. 
8601777. 
497|777. 
635 777. 
773 777. 
910 778. 
048|778. 

186'778. 
823 778. 
461 778. 
599 778. 
737 779. 
874 779. 
012 779. 
150 779. 
287 779. 
425 779. 
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TABLE XrV. — ACTUAL TANGENTS, ETC. 



IS- 
M. 


1* Cnrve. 


a^ Oiirfe. 


3^ rorve. 


4* Vnrwe* 


ft* CiiFTe, 


Tail 1 Arc. 


Tun. 1 Arc. 


Tan. 1 Arc, 


Ta», 


Ai^, 


Tan, 1 Alt;. 


~0 


JUiiU.TO THJO.OO JHlStiW :^t»iJt),UL> 


l510.74;:JflOO.(W 


iilitUfi 


igrio.iki 


B5!8 ;i;i5 150U (W 


1 


IfiJJ 1ft TSttJ js; ^r??^>t> lifj HLKH^.ti^l 


1547 21 iSi*>,5(^ 


i!fK)5] 


uvt.i^ 


Bi!H,S15l£>tiLT.3;^ 


s 


lurJ.56 7Htr:i ;-■; 


-rr. •):-VM\i.m 


l5IT.tWv*li(H.l] 


11(5(3.87 


IW50.8.1 


U2H,70C5.[r50(*.(J7 


3 


^!U:lM4 7fHl>.-KMi 


■ :'ii:i.5i> 


|fi4y.U:i!EK>l,ti7 


(IfiLdI 


!U7>1 .525 


0-29.O7M5(H.0O 


4 


itjjr,.ai rHi.wji: „..■.■ .. ,'Ji^;i.3a 


1^4H,HO^):i.2^ 


IKn 55 


ia>i .07 


IWSl, 347 ;ir)0 1,38 


a 


am i'9 '^m^^.-.-i.i ■^.y-ij. i;j ^iviiM. IT' JMll.fti fflVW.T^ 


11(^1.90 


(SiSd.08 


Ifci9 03-i1501.07 


e 


1(5 Hj . <xi 7»H) ijo risA ] n s'Mh m 1 :a'A . 51 , J(iO^ . ^i 


11(5^.^4 


iiBa.&o 


[KS.897|l&tl(t! 00 


7 


4(ULi u THii or *i;m so .^E*i>:i. Ki- 1 &40 i/i'fiooa tw 


U0'J,68 


IMS^tL' 


030. 17;i 1150-^.33 


H 


KJSIV H [ TWrl Jtj ^ti5 . 4ft :flft W IJ? 1 5S^ I 43 L-UiM . 44 


1102,01 


tsfijisi 


fta0.447|lJ«i.07 


u 


4tt5:; , 22 T« I S . IW JStW . 1 I^UiJ? 50^ 1 &fiO , fW 1 JUIS . OO 


nog 2M 


1053, 7fh 


930.738 1503.00 


10 


Hm.0'J|7Hl(S 07 


,^ is.no 


inofi.3ai55ia7 3r.05 56 


no3 03 


10^17 


Oei.OO'J i:W3.38 


11 


n;.^->.(w,-^]».3i 


■i:M:j^ 


^IHJll l7'15,^LR3 2('rfW.ll 


11(13,07 


t0.i4,5H 


Wi].'^ 15(S3«7 


1^ 


i{ir\6.^r\m^).ai 


■im.'^ 


:iUlO.£X(il&M.a8-^0«.ii: 


llOi,?lS! 


tO.55 (Ki 


ft-ll,5&n;l50l.00 


i:i 


|^i,^J7.7S'7H:f 1 ,H7 


23r*H . % ' ;ifll l.> . HJf 1 1 y,:! . 74 ^ ^Ort? , IS! 


IKJl.OtJ 


1055.43 


U(!Jl,S:W 150^^8 


14 


4fl!i9.]17K:tiai 


^S','Vt firi ' :|1 P U ( 17 ! I :>53 . i> J i :i(>l 37 . 7H 


1105,0] 


l05ft.M 


0^,100' 1501. «7 


ir, 


KMKI r»0 TH^-i-iX} 


ti«i.i . ;W 1 m ] ^ . .VI , [ 57;i . CHJ ^^ ^M . 3.H 


|]U,^..'i5 


]m\ '^^ 


mi Mi 15(Si'i,00 


10 


|{.iSl.8r7H^iJ.t [jV 


^ii^A .(hi 


:ii»Kl^i,6:>M.ri';;(]^>i.dy 


11*^1 O^j 


l'Ji,i0 07 


333. 050 150.'? 38 


17 


jfK^i,yS7fH:is .t^ -j.!r^i . r^ 


-iUU.]7!lWi.5ir^O0S>.44 


111^(5.01 


1U,57 t8 


im.&40 1565.07 


IH 


itJOJ.os vt^io Lw^!^:^;;.^:^ 


-^iii.>(H)!ir.Vi.a'iiia}io.(Xi 


nmAu 


1957. fiiJ 


t»3.2ai;15(J0 W 


li> 


tuOiiA)0 7tWl.e7^;:3;ia.ii 


:yjtb m 


1555.51 


^mo.^a 


ll«0,74 


1957, UsJ 


03:j,490 1500 88 


ao 


1(167,43 783^.53 2333. Sft 


3nm.e7 


1555.(17 


^^U.U 


llti7.08 


I05a,3:i 


im,77i lSOa.(57 


»i 


ii^GHwrsK ul^','l'i^■i(^ 


3<ji7 rrfi 


lArt0.4l 


20n 07 


l((-7,43 


ia-jtf,75 


\mi 05eil«t7.00 


»?i 


♦!i;i>,a* 


7^lts,n7^j;53> 2ii 


HLiiH 3:i i,i50.E*iiitii.;.a-j 


1107 7 S( 


lU'st; 17 


■,Jia4.3;i3 

'mAm 


1507. *i 


»:j 


4(J7l (Ji 


:^:« . ;w 'jriijo . su ' rif 1 i iM r ' 1 rjsr . 3P5 ■ ^iti i ^ . 7H 


Un^jH 


li™,H-i8 


1507.157 


121 


itir^JU'J 


TrtlUjH»';!rWtfc,5M 


:iih'-(i.iN> i",7 ^-i L^riM :« 


1108.47 


I'KAi.OtJ 


i^u^m 


1568.00 


STt 


iri7*.:k; 


7.^11 »7-r-i,^7.iri 


:iL)-!0 sr] iri.v- -^^ -iw i.nu 


IM'M.-i^'I 


m'*.i 4.i 


H3&.158 


1508.88 


Jilt 


4UT5,7J 


r^j^i a;^e^ar.ri 


:^3Jl ii7 i.v..-. ■; 1 -.'i.! I 4 J 


um u] 


VMM 83 


114^.433 


1508,67 


!4T 


Hi77.14 


it^irtm-'m-^XA, 


:s!>a-i.5CM^>ii 21 ;:ui:i.ai 


1 mLr,\ 


\um uri 


1135 714 


ISUEI.OO 


aw 


4il7l^.5ij 


:H4ti,(17'Ja:Jil3iJ 


rfSl*J!3.33ll^MI.0w!v'ei5.C3(> 


1J(50.8U 


lt«>l.(J7 


^il 005 


tS6»,88 


K9 


MT^M 


71^48. SariMJ.UTj 


:iaij4j7 1500.13 aoiu -11 


U70,-i 


l9iW.t^ 


030.270 


t5U0.O7 


31) 


mi *i 


THSDOO 


^W.73 


KK5,00 !.'H».5fll' JO 10,07 


1170.55 


jjuva 50 


036.545 


J57n.00 


31 


ItkSL^.TU 


7M,'il.ti7 


iJHl,44 


1B^1,8.1 lySJ 0«;46I7.&> 


n7u.t»Oi(3e'j.w-i 


930.^6 


1570.88 


3-^ 


HW4.10 


7853. a:^ 


iSj'J.n 


4nia,07LVSl.53:;0]7.7h 


n7i.ij.yiaea,33 


SW7.T07 


1570,67 


33 


nm.iH 


7hm.(M 


JAi-i Si 


1lVi7.5fJil5HL'.Kl-i<>18.:|.H 


I17(,00 


1&U.H.75 


U37.asa 


1571.00 


34 


i\'M.H^ 


7Hri6.tf7 


i;U;i 51 


■l.^i-H.iVl^rtS-^4?^'iO]H.rtL^ 


1171 94 


1004,17 


iferr.067 


1. "17 1 38 


35 


\mi.-jxi 


7!<^.:i^'i.'iii.:il 


■;U.iH:irri'ri,t^1 '^>][i U 


1 I72.**!LI 


T0(^.58 


G37,l*;« 


1571.67 


30 


nmMii 


7H00.i.y i^-*-k..L«-: 


'XI i i.H> r^t^i.^^iK-Ju-iO (HI 


M7J,61 


ltKi5.0i.i 


1*3,-^, SiU 


(r^MOO 


37 


i[5i}i xn^\ rnti] . 67: J 145 .g-j- ti n» hci i ri(3:j.. s:irJH'ikr,M; 


1I7:J0'.I 


I00f,.4ii 


038.500 


ir>?2,33 


SH 


4 ! j^hj , 47 7H*J3 . Jti 2JJ la , ;i'i ; ii 1 i 1 . irr 1 ,^ii J . Hi! ^^^ \.u 


(i:3 34 


1W15.83 


03&,7«l* 


167U.C7 


30 


1ES9Q.S4 


7!ia5.mi2347 A)l 


:ll<«,5Ul;ia4,7NrJ(Wl U7 


1 173.0(1 


1000. 5^^3 


03i».060 


i&Ta.oo 


4t> 


I'Mri ^-^TMOfi 57 v'yt7.7li 


.i*Kij.3!i,iri^,5.!jai-ii-j'4.*>i 


n:4m 


(tl(iO,fiT 


639.331 


itra.sa 


4t 


i".''- li^:,^^y.:ia-;us.4(l 


:j»:H.17lnflri 7U.l2(|-i'i.7H 


]]]i.i^VM-.W 


OJW. 511 11578.37 


4-t 


ln:^- 'i:i rK7UJ(l(»3Jy.lO 


-iff^ui.iii rriw,i7.;(j'j^iH;i 


ir:-i.73ii,rtJ7.fio 


03S. 89-2 It 574. 00 


4i; 


\'.:r.t M 


:,*^;i.n7^:iiL< 8ii 


;^rk3ri K:^ InOO &4!i023 Sll 


1175.011 


1007.0-i 


W0.I731574 88 


4 1 


J i 1 M -v 1 


; X ; ;^ ^i3 ;>:rrf'J . 541 1 ^i'^Wrj . (17 , ] :n(i7 . 1 1 SIW4 . 4 4 
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TABLE Xnr.— ACTUAL TANGENTS, ETC. 



6® Carve. 



Tan. 

773. 874 

774.108 

774. f 

774.506 

774.705 

i75.(W6 

775.SJ54 

775.488 

775.717 

775.951 
TTC.lSl 
770.410 

776.869 
777.098 
777.3^7 

7rr.56i 

777.795 
778.a& 

778.264 
778.488 
778.'!'^ 
778.951 
719 181 
779.410 
779.039 
779.878 
780.107 
780.837 

780.666 
780.800 
781 .034 
781.26;i 
781.493 
781.7547 
7«1.961 
78iJ.195 
78:i8.4;J9 
78)4.668 



7b3.l5K 
783 8o6 
783.590 
783.821 
784.053 
784.282 
784.510 
784.750 
784.964 



L89 
.17 
.44 
72 
796.145 1815.00 
..28 



785.219 
785.448 
785.677 
785.911 



Arc. 



1300.00 
1300.28 
1300.56 
1300.83 
1801.11 
1801.39 
1301.07 
1301.94 
1802.2;! 
1302.50 

1302.78 
130:^.06 
1303.33 
1303.61 
1803. 8i> 
1304.17 
1804.44 
1304.72 
1305.00 
1305.28 



66:i.226 
66:3.42 
668.627 
663.824 
664.020 
664.217 
664.414 
664.610 
664.807 
665.007 



1308. 
i:308. 
1308. 
1309. 
1309. 
1809. 
1310. 
1310. 
1310. 
1310. 



7° Curre. 



Tan. 



1305.56 667.182 
1305 

1806 
1806 
1306 
1307 
1307 
1307 
1306 



50 070 
83 070 



1311.11 
1811.39 
1811.67 
1311.94 
1812.22 
1812.50 
1312.78 
1313.00 
1318.38 
1313.61 



1313.( 
1314. 
1314.- 
1814.' 



786. 8?J 
786.613 
786.847 
787.08i 
787.816 



1315. 
1315, 
1315. 
1816. 
1816. 



50 674 

83 674 

l'674 

9 674 



Ai-c. 



1114.29 
1114.52 
1114.76 
1115.00 
1115.24 
1115.48 
1115.71 
1115.95 
1116.19 
1116.43 



Tan. 

5807484 

580.610 

580.786 

580.951 

581.129 

581.301 

581.473 

581.645 

581.81 

681.993 



1116. 
1116. 
1117. 
1117. 
1117. 
1117. 
1118. 
1118. 
1118. 
1118. 

1119. 
1119. 
1119. 
1119. 
1120. 
1120. 
1120. 
1120, 
1120. 
1121. 

1121, 
1121. 
1121, 
1122, 
1122, 
1122. 
1122, 
1123. 
1123. 
1123. 

1128. 
1124. 
1124. 
1124. 
1124. 
1125. 
1125. 
1125. 
1125. 
1125. 

1126. 
1126. 

126. 

126. 
1127. 
1127. 
1127. 
1127. 
1128. 
1128. 



8* Carve. 



072 
247 

41U 
691 
768 
935 
.11 
287 
469 

631 
806 
982 
154 
320 
502 
077 
853 
028 
2U0 

.372 

548 
724 
899 
075 
247 
419 
595 
770 
940 

121 
293 
465 
641 
817 
992 
168 
344 
519 
695 



Arc. 

975.000 
975.208 
976.417 
975.625 
975.833 
976.042 
976.260 
976.458 
976.66' 
976.875 



9® Carve. 



Tan. 



► .050 
1.20^ 
1.303 
1.616 



Arc. 

soolje' 

866.852 
867.03: 
867.222 
867.407 
867.698 
867.778 
867.968 
868.148 
868.883 

L519 
(.704 
868.889 
074 
259 
444 
680 
815 
000 
186 

370 
656 
741 
926 
111 
296 
481 
607 
852 
037 



809. 
869. 
869. 
870. 
870. 

870. 
870. 
870. 
870. 
871. 
871. 
871. 
871. 
871. 
8?2. 

872. 
872. 
872. 
872. 
872. 
873. 
873. 
878 
873. 
873, 

874 

874 
874 
sS74, 
874, 
875, 
876, 
875, 
875, 
875, 

875, 
876, 
870, 
870, 
870. 
870, 
877, 
877. 
877. 
877. 



10® Carve. 78« 



Tan. 

40r508 

464.703 

464.844 

464.981 

465.119 

465.25 

465.894 

405.532 

405.670 

466.810 



951 
089 
226 
364 
502 
689 

918 
058 
196 

834 
474 
615 
752 
890 
028 
105 
300 
447 
.684 

722 
862 
003 
141 
,278 
419 
.559 
700 
841 
978 

116 
.251 
.391 
.538 
.678 
,810 
.954 
094 
,235 
375 

,516 
,053 
.79i 
.9:^-^ 
07;i 
218 
85;^ 
41>4 
684 
775 



Are. 

780TOOO 
780.167 
780.833 
780.500 
780.661 
780.883 
781.000 
781 167 
81.333 
81.600 



.667 
.833 
.000 
161 
.83; 
500 
667 
.833 
000 
,167 

883 

.500 
,667 

883 
,000 

167 
.383 
.500 



000 30 
167 31 
338 32 
.600 33 
067 34 
833,35 
000l36 
167; 37 
333' 38 
600139 

667140 
838' 41 
000 42 
107| 43 
333 44 
500' 46 
007|4« 
8:^3 47 
000 48 
167 49 

383 50 
.500 51 
007, 52 
.838 53 
.000 64 
107 65 
.883 50 
500 67 
007 58 
838 59 



TABLE XIV.— ACTUAL TANGENTS, ETC. 



79'* 1° Carve. 2® Carve. 3® Carve. 4«» Carve. 5° Carve. 



79- 


1° Carve. 


m7 


Tan. 
4T23.18 


Arc. 


~o" 


7900.00 


1 


47:^4.58 


7901.67 


2 


47;45.99 


790:i.33 


3 


47-47. 36 


7905.00 


4 


47:i8.74 


7906.67 


5 


47:i0.14 


7908.33 


« 


4731.51 


7910.00 


7 


illU.iib 


7911.67 


8 


473l.;i5 


7913. ;i3 


9 


4735.70 


7915.00 


10 


4737.16 


7916 67 


11 


4738.56 


7918.33 


la 


4739.97 


7920.00 


13 


4741.37 


7921.67 


14 


474;i.V8 


7923.33 


15 


4744.18 


7925.00 


16 


4745.58 


7926.67 


17 


4746.99 


79-28. 3;i 


18 


4748.39 


7930.00 


19 


4749.79 


7931.67 


20 


4751.20 


7933.33 


21 


475-4.60 


7935.00 


22 


4754.01 


7936.67 


23 


4755.44 


7938.33 


24 


4756.87 


1910.00 


25 


4758.27 


1941.67 


26 


4759.68 


.943.33 


27 


4761.08 


7945.00 


28 


476-2 4'J 


7946.67 


29 


4763.89 


7948.33 


30 


4765.29 


7950.00 


31 


4766.70 


7951.67 


32 


4768.10 


7953.33 


33 


4769.53 


7955.00 


34 


4770.96 


7956.67 


35 


4772.37 


7958. ;i3 


36 


4773.77 


7960.00 


37 


4775.18 


7961.67 


38 


4776 58 


7963.33 


39 


4777.98 


7965.00 


40 


4779.39 


7966.67 


41 


4780.82 


7968.33 


42 


478-».25 


7970.00 


43 


4783.66 


:9ri.67 


44 


4785.06 


7973.33 


45 


4786.49 


7975.00 


46 


4787.92 


;970.6? 


47 


4789. :« 


7978. 3;^ 


48 


4790.73 


7980.00 


49 


4792.14 


7981.67 


50 


4793.54 


798:3.33 


51 


4794.97 


79a'). 00 


52 


4796.40 


7986.67 


53 


4797.81 


7988.33 


54 


47119. 21 


7990.00 


55 


1800.64 


7991.67 


56 


4802 OS 


7993. 3 i 


57 


4.-03.48 


7995.00 


58 


4804.88 


:996.67 


59 


4806.32 


7998.33 



Tan. I Arc. 

) 2361.68 3950JOO 
1 2;i62.38 3950.8:i 
J -236:3.08 3951.67 
) 2363.77,3952.50 
r 2:364.46 395:i. 33 
3 2:365.16 3954.1 
) 2:365.86 3955.00 
r 2366.56.3955.8:3 
'.26 3956.6' 
) 2:367.96 3957.50 



r2368. 
3 2369. 
) 2:370. 
r2370. 
3 2371. 
) 2:372, 
;372. 
J 2:373. 
)2374, 
r2374. 

3 2375. 
J -2:376. 
r -2:377. 
J 2:377. 
) 2:378. 
r2379. 
3 2379. 
)2380. 
r2381. 
3 2382 



673958. 
37 '3959. 
073960. 
77,3960. 
47 3961. 
18 3962. 
88 3963. 
58 3964. 
28 3965. 
96,3965. 



69 3966.6: 
39:3967.50 
09 3968.33 
81 3969.17 
52:3970.00 
22 3970.83 
93:3971.6 
63 :3972.50 
83 3973.33 
03 3974.17 



}2384 
) 2:384, 
r2385 
J 2386 
12386, 
r 2:387, 

)2389 

r 2:389. 
J 2:390 
) 2:391, 

r 2:391, 

12392 
) 2:39:1 
?2394 
3 2394. 
)2395, 
r2396. 

•2396. 
)2397. 
r 2:398. 
J 2398. 

2399. 

2400. 
I -2401 . 
) -2401 . 
I 2402. 



.73 3975. 
.44 3975. 
.14 3976. 
.85 3977. 
.67 3978. 
.27 3979. 
.97:3980. 
.68 3980, 
,:38 3981. 
.06 3982. 

I 
.78:3983. 
5U 3384. 
.21 J98.). 
.92:3385. 
.62:3986. 
.3:3 3987. 
.05 :3988. 
.75:3989. 
.45:3990. 
.16:3990. 



86'8991.6: 
573992.50 
29 3993 
99 :3994 
69:3J)95.00 
4 r 8995. 83 
13 ;3996.6' 
83 :3997.50 
53 :3998.3:3 
253999.17 



Tan. 



1574.56 
1575.02 
1575.49 
1575.95 
1576.41 
1576.88 
1577.34 
1577.81 
1578.28 
1578.75 



1579. 
1.579. 
1580. 
1580. 
1581. 
1581. 
1582. 
1582. 
1582. 
1583. 

1583. 
1584. 
1584. 
1585. 
1585. 
1586. 
1586. 
1587, 
1587. 
1588. 



1588, 
1589. 
1589 
50] 1590 
1590 
1590 
1591 
1.591 
1592 
1592 



•263:3.89 
2634.44 
26:35.00 
•26:35.50 
26:36.11 
2636.67 
•26:37.22 
2637.78 
2638.3:3 

2638.89 
,44 
00 
56 
,11 
67 
22 
,78 
33 



2640 
2640. 
2641, 
2641. 
2642. 
264-2 . 
•2643, 
2643. 

2644. 
2645. 
2645. 
2646. 
2646, 
2647. 
2647. 
2648. 
2648. 
2649. 



59 2650. 
06 2650. 
53 2651. 



1593 
1593 
1594, 
1594, 
1595 
1595, 
1596 
1596, 
1.597, 
1597, 

1598, 
1598, 
1598, 
1599. 
1.599. 
1600, 
1600, 
1601 
1601, 
1602, 



2651 
2652 
2652 
2653 
2653 
26.54 
•2655 



2655. 

2656. 

2656. 

•2657. 

2657. 
66:2658. 
142658. 
61 2659. 
08 2660. 
54 2660. 



2661,11 



2662, 
-2663 
2603. 
2664 
2()65 
2665. 
2666 



Tan. 



1181.02 
1181.37 
1181 73 
1182.07 
1182.41 
1182.76 
1183.12 
1183.4' 
1183.82 
1184.1 



1184, 
1184, 
1185 
1185, 
1185. 
1186. 
1186. 
1186, 
1187, 
1187. 

1188. 
1188. 
1188. 
1189. 
1189. 
1189. 
1190, 
1190, 
1190. 
1191. 

1191. 
!191. 
1192. 
1192. 
1192. 
1193. 
1193. 
1194. 
1194. 
1194. 



1195.08 
1195.44 
1195.79 
1196.15 
1196.50 
1196.85 
1197.21 
1197.56 
1197.92 
1198.27 



1198 
1198, 
1199, 
1199. 
1*200. 
1200. 
1200. 
1-201. 
1201, 
201, 



Arc. 



1975.00 
1975.42 
I975.8:i 
1976.25 
1976.64 
1977.0.- 
1977.50 
1977.92 
1978.3:3 
1978.75 



1979. 
1979, 
1960. 
1980. 
1980. 
1981. 
1981, 
1982. 
1982, 
1982. 

1983, 
1983. 
1984. 
19*4. 
1985, 
1985, 
1985. 
1986. 
1986. 
1987. 

1987. 
1987. 
1988. 
1988. 
1989. 
1989. 
1990. 
1990. 
1990. 
1991. 

1991. 
1992. 
1992. 
1992. 
1993. 
1993. 
1994. 
1994. 
1995. 
1995. 

1995. 
1996. 
1996. 
1997. 
1997. 
1997. 
1998. 
1998. 
1999. 



Tail. 



944.9-24 

945.205 

945.486 

945.761 

946.0:36 

946.31 

946.598 

946.879 

947.160 

947.441 



169 
456 
743 
0-23 
304 
591 
.877 
158 
439 
720 

001 
287 
574 
855 
1:30 
4-22 
709 
990 
270 
65^ 



Arc. 

1580.00 
1580.33 
1580.67 
1581.00 
1581.3:3 
1581.67 
1582.00 
1582.33 
1582.67 
1583.00 

1583.83 
1583.67 
1584.00 
1584.33 
1584.67 
1585.00 
15H5.33 
1585.67 
1586.00 
1586.83 

1586.67 
1587.00 
1587.33 
1587.67 
1588.00 
1588.33 
1588.67 
1589.00 
1.589.33 
1589.67 

1590.00 
1590.33 
1590.67 
1591.00 
1591.33 
1591.67 
1592.00 
1592.33 
1692.67 
1593.00 

1593.33 
1593.67 
1594.00 
1694.33 
1594.67 
1595.00 
1595.33 
1595.07 
1596.00 
1596.3:3 

1596.67 
1697.00 
1597.33 
1597.67 
1598.00 
1.598. :33 
1.598.67 
1.599.00 
1599. :38 
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TABLE XIV. — ACTUAL TANGENTS, ETC. 



e" Curve. 7" Curve. 8° Curve. 



Tau. 

787.550 
787.784 
788.018 
788.24: 
788.476 
788.710 
788.944 
789.179 
789.413 
789.647 

789.881 
790.115 
790.849 
790.583 
790.817 
791.051 
791.285 
791.519 
791.753 
791.987 

792.221 
792.455 
792.690 
792.928 
79:J.16: 
793.401 
793. 6a5 
793.869 
791.103 
794.338 

794.572 
794.806 
795.040 
795.279 
795.517 
795.752 
795.986 
796.220 
796.454 
796.688 

796.92;} 
797.161 
797.400 
797.634 
797.868 
798.106 
798.;J45 
798.579 
798.813 
799.048 

799.282 
799.520 
799.759 
799.993 
800.22: 
800.466 
800.706 
800.939 
801.173 
801.412 



Arc. 



1310.6: 
1316.94 
1317.22 
1317.50 
1317.78 
13l8.0«i 
1318.38 
1318.61 
1318.89 
1319. r 

1319.44 
1319.72 
13-^.00 
1320.28 
13.W.56 
1320.83 
1321.11 
1321.39 
1321 .67 
1321.94 



675.151 
675.352 
675.652 
675.749 
675.945 
676.146 
676.34' 
676.54' 
676.748 
076.949 



1322. 
1322. 
I32i. 
1323. 
18:i3. 
1323. 
1323. 
1324. 
1324. 
1324. 



1325.00 

1325. 

1325. 

1325. 

13.>6. 

1326. 

1326. 

1326. 

1327. 

1327. 



56 



l:i28 
1328 
i:^28 
i:i28, 
1329, 
1329. 
1329, 
1330. 
1330. 

1330. 
i:«0. 
1331. 
1331. 
1331. 
1331. 
1332. 
1832. 
13:W. 
1833. 



Tan. 



679.156 
679.357 
679.55* 
679.762 
679.967 
680.16' 
680.368 
680.569 
680.769 
680.970 



171 
371 
572 

.777 
.982 
.182 
.383 
.584 
.784 
.985 

ASo 
,390 
,595 
.796 
,996 
,201 
,406 
,606 
,807 
,008 

,208 
413 
618 
819 
019 
224 
129 
G-,'9 
830 
035 



Arc. 

1128.57 
1128.81 
1129.05 
1129.29 
1129.52 
1129.76 
1130.0J 
11:30.24 
1130.4i< 
1130.71 



590.870 
591.046 
591.222 
591.394 
591.566 
591.741 
591.917 
592.092 
592.268 
592.444 



1180. 
1131. 
1131. 
1131. 
1131. 
1132. 
1132. 
Ii:i2. 
1132. 
1133. 

lias. 

1133. 
1133. 
1134. 
1134. 
1134 
1134. 
1135. 
11%. 
1135. 

1135. 
1135. 
11:^6. 
1136. 
1136. 
1136. 
1137. 
1137. 
1137. 
1137. 

1138. 
ll:«. 
1138. 
1138. 
1139. 
1139. 
li:J9. 
1139. 
1140. 
1140. 

1140. 
1140 
1140. 
1141. 
1141. 
1141. 
1141. 
1142. 
1142. 
1142. 



Tan. 



Arc. 



987.500 
987.708 
987.917 
988.12-> 
988.33:J 
988.542 
988.750 
988.958 
989.16: 
989.375 

989.588 



991.875 



525.327 
525.483 
.525.689 
525.792 
525.945 
526.101 
526.258 
526.414 
526.570 
526.726 

526.882 

027. 

527. 

527. 

527. 

527. 

527. 

527. 

.528. 

528. 

528 
528. 
528 



1.39 993. 
314 993. 
.490 994. 



669 
848 
.024 
200 
375 
551 
726 

902 
081 
260 
436 
612 
791 
970 
146 
321 
497 

.672 
.852 
031 
206 
382 
561 
740 
916 
092 
271 



500 

708 

91 

125 

333 

542 

750 

958 

16^ 

375 

.583 

792 

000 
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41 

625 

833 
042 
250 
4.58 
667 
.875 
083 
292 
.500 



997.708 



997. 



9° Curve. lO® Curve. 79* 



Tan. 



077.778 
963 
878.148 
878. 8:« 
878.519 
878.704 
878.889 
879.074 
879.259 
879.444 



529, 
529 
529 
529, 
529. 

530 
580 
.530, 
530 
5:30. 
530, 
530, 
531. 
531. 
531. 

.531. 
.5:31. 
531, 
5:32, 
532. 
5:32. 
.532. 
>32. 
532. 
.532. 

5a3. 
533. 
.533. 
.5:33. 
533. 
5:33. 
.534. 
.5.34. 
534. 
534 



Arc. 



Tan. 



472.916 
473.056 
473.197 
473.334 
478.472 
473.613 
473.753 
473.894 
474.034 
474.175 



885.185 
885.870 
885.556 
885.741 
885.926 
886.111 
886.296 
886.481 
886.667 
886.852 



474. 
474. 
474. 
474. 
474. 
475. 
475. 
475. 
475. 
475. 

475, 
475. 
476. 
476. 
476. 
476. 
476 
476 
476. 
476, 

477, 
477, 
477. 
477 
477, 
477 
477, 
478. 
478. 
478. 

478. 
478 
478, 
478, 
479. 
479. 
479. 
479. 
479. 
479. 

479. 

480. 

480. 

480. 
7781480. 
963 480. 
,148 480. 
333 480. 
519481 
704;481 



790.000 
790.16: 
790.833 
790.500 
790.667 
790.833 
91.000 

791. le-; 

'91.333 
'91.500 

791.66: 
91.883 
792.000 
792.16: 

792. a33 
792.500 

92.667 
92.833 
793.000 
793.167 



Arc. 



793 



796.66^ 
796.833 
797.000 
797.167 
797.3:3:3 
797.500 
^97.667 
797.833 
798.000 
798 .'167 



960 798. 
,104 7U8. 
24m7j)H, 



.38h 
528 
672 
815 
9.56 
.096 
.240 



799 



799.66: 
799.8:33 
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TABLE XIV. — ACTUAL TANGENTS, ETC. 



80'' 



»* Curve. 




50 i:^Tn.a«lSff?,^,?^3ii3fl 0» lOM.flt 



5ri 
5;- 

54 

5r» 

5«l 
57 
5K 
5U 






\'i nn.4 :n 



INI .iu4S'i 



i8!)d.K>y(i*>HJHl:;j4iJ.ia 



■I04ri,(i 
1017 O^S 



3* Curve. 



Tail. J Ajv 
:i«ljii.U 

^W7.7B 

:3(\70.00 
:«7J.56 

auri.o; 



itm.Tfti 

ltRllJ7 
ltitU.tt4 

IWJti OtJ 
j6Uti A^ 

itior.oi 

iaOH.41 

mm. JO 
iini>.:^.^ 

lUll.Ttt 



4"^ CiirT«, 



ima.24 

101^ iJO 
tlVH.1.7 

iQiii.&tii^JiiWi 



aa7'2 

MTU 

■JS74. 
:3e7r>. 

^7l3 

^J7li 
^7. 

^'677 



mi7.oo 

Hj[H.4a 
IO:tl ri8 

mvA m 



IGJ4 
I Oil 

1 rrjri 



;J(i8S,0(i 

3ftHlk3l 

:2fi8a.O; 
ii*3fS7.:i'J 

'^H7,7f< 



',^^^ 'iGMN.-l-t 
IH>'Jl]U-J.-i-J 



MVJ7.S;i 



]-2m ■ir-'ii'ii -:, 

l^Jii-i.r.'i:! K,; 

i^Pi.LJ.'j ^rll^^^^ls 

liw.ati acio2.9-^ 

1^05.37 StX^.TJ 



fi^ Curve* 



Tan. I Arc. 



1:206. 
IsSOT. 
1:MJ7. 

ia08 

1309 

i2]0. 
l:L>in. 
t-Jiu. 

I'Jii, 
mi. 

(^H 

[■2ir}. 



72 iJa04, 

aooa, 

aft>7. 



955.4171 

WJ.1181 
9G4.400L 



lOOO.OO 

Hifi|.33 






3008 

■iOfflJ. 

aooo. 

3010. 

mo. 

3010. 

3(ni. 



8(ii0ie,.'iO 



tfmilOOa.CT 
£50 ]d(M.OO 

833i 1004.67 
113J(Vai.OO 

G^t HJOj 07 

x»54 IdOt: 83 



9ft7. 
%7. 

O&H. 
ftTO 



LkS 



131ES,44 

135 7. 1(J 
r!3l7.M 
13J7.87 

tsia.do 

131D.;i3 



2miA4 1230.04 

jiUhri.E.K) iss30.;iy 



JiMr).i3 

3i>J5,WJ 
^K> 16.^5 



siOlfi. 
L»0i7. 

d017, 
201&. 

30] y. 

3031]. 



3031 ,3: 

XKhl.fjiJ 
3<^JJ 1>,* 



MV.^S. IM'^MlHiJiT 1331.47 
lii'js '.ii; ■■r?.i:- 'i:,i l^'^M.RH 
Mi-r.' i: -.■i.-.i; 7- \-2-j-.i I'O 30-;^ . ;« 
h I .^1 1 . ^ I ; t '.'nn- : ;:n ■,'3'i . rj< » j lii irJM 
( <i--hi . H I -jmiH . 811 I -J'Jx; . < f3 ! 3034 . 1 7 
1 flSO 8wl mv.\ , 44 1 1 -i-Si . 37 2t«4 . 535 



fl'TO.nOo 
9Tl>,liSl 

5^70 JHJ8 
m7].3:i5 
i;i.54l 
'i7|,Hx»S 
1(73.114 
373. 46 M 

D73.K4 



1806,07 
JOOT.OO 
l«n,33 

iotyr.67 

Iti08.fl0 

mi8..'33 
ltK)8 f37 

ltiiLtt^.07 

1610.00 
tillOJiS 
16IO,U7 
IGIKOO 
[611.^ 

\mi.m 

16J3.00 
161^.^ 
161^.^7 
IGI.J.OO 



1014. DO 

1614 .a3 

I614.G7 
UU@16l5,iiO 

£78 IGir. 67 
h&i lOjtS.UO 
851 1610,3:) 



U76Am 

'fTO.711' 

t);a.iJ<.^7 
^irr.^N-i 

lt;7Ji76 

1I7H,155| 
S7K.44a 
9Ta,7^l 



1610 07 
1617.00 
1017.38 

lOJr.67 
1018. 00 
T0JK.33 
t«lK,fi7 
16HKQ0 
lfSlO.38 
1619. «7 
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TABLE XIV.— ACTUAL TANGENTS, ETC. 



^'^ Ciu-Vft. 



7^ Curve. 



€87,444 
tie; 649 
e87,RiH» 

ij^H mi 
(kJSJ. litis 



8^ Curve. 






d* Cirrv(«. 



10" Ciirrt!, aO' 



lOOO uo 

RHH) Sii 
UNM.lM 
UNJl 
10(11.411 
tOCil M7 

luui.an 



3*1 7H3,8H8.8Sy 

5:-M.HSKi,Hi4lt.074 

5a5.m^;ti?«(.-i4 

f.:iri.mvi,HOi.Mii>i.i 
L.aj.tmr3,>*tKi,a7u 



4^[ mi 

iHl.(j7H 

■1^3, Kil 

48i! :.^-lH; 

4fij :i]ij 

^i*K IJ63 






I.S4VSiS(IJ f,f57 10 




81lt.fie4l 

814 W'i 
814.1^1 
814.. ViO I 
814.7G3 1 
815.007 I 
815.^46 1 
810.4(4,"^ 1 
815.7^4 1 



.4MJLJ1f 



i unft 

lUlO 

.;JHSiJiilJ 
.171 MlM 
r3.iO Tt>l 



4S,rriiJ 

U4 rjn 
■j:> ,-»j:i 

(S7 MH. 

.i'j:i44 



«fiai^rih.l4H4S8.ri37 

s:rai«rw.fmllHM.«3.s] 

[ll;;'slKi '4- Ay H!r i'>:^. 
H(hi HlHr4 a i^'.t Ml 

i5i<rHmi.B:rjlMLis:i4 



\iW< IjiJOi 1^1 

KtiLp.id: r*5 

StKf tiiNJ rp7 
Ki,l1» fAil ^8 
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TABLE XIV.— ACTUAL TANGENTS, ETC. 



81° 1° Curv©. 2* Curvo. 3° Carve. 4* Carre. 6« Curve. 



M. 



Tan. I Ai-c.. 



489:i.ft8, 
4895. 01 
4896.44 
4897.91 
4899. Sr 
4iMX).80 
4902.23 
4903.66 
4905.10 
4906.56 



8100.00 
8101.67 
8103.33 
8105.00 
8106.6'; 
8108.33 
8110.00 
8111 6: 
8113.33 
8115.00 



1908. 
4!K)9 
4910. 
4912. 
4913. 
1915. 
4916. 
4918. 
4919. 

m\. 

4922 
4923. 
192."). 
4J)20. 
4928. 
4929. 
4931. 
49:t2. 
49 J4. 
4935. 

1937. 
49;«. 
4939. 
4941. 
4942. 
4914. 
4945. 
4947. 
4948. 
4950. 

4951 . 
4952. 
4954. 
49.55. 
4957. 
4958. 
4960. 

mn. 

4903. 
4964. 

4906. 
4967. 
4909. 
4970. 
4!)71 . 
4973. 
4974. 
4976. 
4977. 
4979. 



2446.88 
2447.60 
2448.81 
2449.04 
2449.77 
2450.49 
2451.21 
2451.92 
2452.64 
2453.37 



8116, 
8118, 
8120, 
8121 
8123 
8125 
8120 
8128 
8130, 
8131 

8133 
8i:35 
8136 
8138, 
8140, 
8141 
8143 
8145 
8146 
8148, 

8150, 
8151 
8153, 
8155, 
8156, 
8158 
8160, 
8161 
8163 
81t55, 

8166 
8168 
8170, 
8171 
8173, 
8175 
8176 
81';8, 
8180, 
8181 

8183 
8185 
8186 

HI as 

8190 

8191 

8193, 

819; 

8196 

8198 



Tan. 



3454 
2454, 
2455 
2456, 
2456, 
2457, 
2458, 
2159, 
2459 
2460, 

2461 
2462, 
2462 
2463, 
2464. 
2464 
2465 
2466, 
2467, 
2467. 

2468 
2469 
2470 
2470 
2471 
2472 
2472 
2473 
2474 
2475 

3475 
2476 
2477 
2478 
2478 
2479 
2480 
2480, 
2481 . 
2482. 

2483. 
2483. 
2484. 
24a5. 
2486. 
2486. 
2487. 
2488. 
2488 
2489. 



4050.00 

4050.83 

4051.67 

4052.50 

4a53.;33 

4054.1 

4055.00 

4055.83 

4a56.6: 

4057.50 



4a58, 
4059. 
4060, 
4060, 
4061. 
4062, 
4063. 
4064. 
4065, 
4065 



Arc. 



4066. 
4067, 
4068, 
4069, 
4070. 
4070. 
4071. 
4072. 
4073. 
4074. 

4075. 
4075. 
4076. 
4077. 
4078. 
4079. 
4080. 
4080, 
4081. 
4082, 

4083. 
4084, 
4085. 
4085. 
4086, 
4087. 
4088, 
4089, 
4090, 
4090, 

4091 
4092, 
4093, 
4094 
4095 
4095, 
4090 
4097 
409S. 
4099, 



Tan. 



1631.36 
16:31.84 
1632.32 
1632.80 
1633.29 
1633.71 
16:34.25 
16:34.72 
1635.20 
1635 69 

1636.1 

16:36.65 

16:37.13 

1637.6: 

1638.10 

1638.58 

1639.06 

16:39.55 

1640.03 

1640.51 



3700.00 
2700.56 
2701.11 
2701.67 
2702.22 
2702.78 
•2703.3:3 
2703.89 
2704.44 
2705.00 



1640, 
1641. 
1641. 
1642. 
1643. 
1643. 
1643. 
1644. 
1644, 
1615, 

1645. 
1646. 
1646. 
1647. 
1647. 
1648. 
1648. 
1649. 
1649. 
1650. 

1650, 
1651, 
1651. 
1652, 
1652 
16.53 
1653, 
1654, 
1654 
1655. 

1655 
1656, 
16.56, 
1657 
16.57, 
16.57 
16.58, 
1658, 
1659 
1659 



Arc. 



2705 
.»706 
2706 
fc707 
2707, 
3708 
2708 
2709 
2710 
2710 

2711 
2711 
2712 
•2712. 
2713, 
•2713. 
•2714. 
2715 
2715. 
2n6. 

•2716. 
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•2717. 

•2718. 

2718. 

2719. 

•2720. 

•2720. 

•2721 

•2721 

2722. 
2722, 
•272:3, 
2723 
•2724, 
2725 
•27^25, 
2726 
2726 
2727 

•2727 



78 
33 

•2728.89 

•2729.44 

•2^:30 

•27:J0 

2731 

•2731 

273.' 

2732, 



Tan. 



Tan. 



1223.63 
1323.99 
1224.35 
1224.71 
1225.08 
1225.44 
12-25.80 
1226.15 
1226.51 
1226.88 



Arc. 

2035,00 979.015 
20^25,42 979 301 
2025. 83!979. 588 
2026.25,979.880 
20-26.67 980.173 
•20-27.08 980.459 
20-27.50 980.746 
•20-27. 92981. 082 
-2028.331981.819 
2028.75 981.611 



1227. 
12-27. 
1227. 
12-28. 
12-28. 
1329. 
1229. 
1229. 
12:30. 
1230. 

12:30. 
1231. 
1231 . 
12:31 
1-2:32. 
1232. 
12:33. 
12:33. 
12:3:3. 
1234. 

1331. 
1-,'3L 
1235. 
1235. 
1235 
12:36. 
12:36. 
1237. 
12:37. 



1238, 
r2:38, 
1238 
12:39, 
r>39 
12:39, 
1240 
1240 
1241 
1241, 



1241. 

1242 

1242. 

1242. 
00 1243 
56 1243 
III1243 
6711244 
-22 1-244 
78 1245 



2030 
2030 
2030 
'2031 
2031 
2032 
2032 
2032. 

203:3, 
20:33, 
•20:34. 
•iO:34. 
20:35. 
■2035. 
'20:i5. 
2036, 



17 981 
581982 
00 982, 
42 982 
83 983 
25,983 
67 983 



2037.08 



•2037, 
•20:37, 
2 38. 
•2038. 
-2039. 
-2089. 
•2040. 
•2040, 
•2040 
2041. 

2041, 
•2042, 
•2042 
-2042 
2013 
•2043 
•2044 
•2044 
2045 
•2045, 



989 



50 
92 
:3:3 
75 

r 

58 
00 
42 

8:3 990. 
25 990, 



00 992 
42 



903 
.190 
477 
769 
.061 
348 
634 
9-27 
219 
506 

792 
084 
377 
669 
961 
248 
534 
827 
119 
411 

704 
990 
277 
569 
861 
154 
446 
73:3 
019 
:311 

604 
896 
188 
481 
773 
.065 
358 
650 
942 



1620.00 
1620.33 
1620.67 
16-21.00 
1.621.8:3 
1621.67 
1622.00 
1622.33 
1623.67 
1623.00 



1626.67 
16-27.00 
1627.33 
1627.67 
1628.00 
16-28.33 
16-28.67 
1629.00 
1629.33 
1629.67 

1630.00 
1630.33 
1630.67 
1631.00 
1631.33 
1631.67 
16:32.00 
1632.33 
1632.67 
1633.00 

1633.33 
1633.67 
1634.00 
1634.:33 
1634.67 
1ti:35.00 
16:35.:33 
16:35.67 
16:36.00 



993.2:34116:36.33 



2045. 

2046. 

2046. 

2047. 

2047. 
6»);2047. 
96 2048. 
3.3' 2048. 
691-21)49. 
061-2049. 



993 
998 
994 
994 
994 
994 
995 
995 
17] 995 
58' 996 



527 
819 
111 
404 
696 
988 
2K1 
.573 
865 
15' 



1636.67 
1637.00 
1637.33 
1637.67 
1038.00 
1638.83 
1638.67 
16:39.00 
1639.;33 
16:39.67 
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TABI^ XIV. — ACTUAL TANGENTS, ETC. 



6" Carve. 7° Curve. 8° Curve. 9« Curve. lO" Curve. 81 » 




880 
830 
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TABLE XrV.— ACTUAL TANGENTS, ETC. 



82« 1« Curve. »«> Carve. 3» Carve. 4" Curve. 6« Curve, 



49S0.73 
498-^.19 
4983.65 
4985.11 
4980. 5T 
I9H8.03 
4989.49 
4990.95 
4992.42 
4993.88 



Tan. 



teoo.oo 

8J01.6' 
8203.83 
8205.00 
6. 07 
8308.33 
8210.00 
8211 .67 
8213.3^^ 
8215.00 



4995 
4996 
1998. 
4999 
5001 
5002 
5004 
5005 
500' 
5008 

5010, 

5011 

5012, 

5014 

.5015 

5017 

5018, 

5020 

50: 

5023 

5024. 

5020. 

502 

5029. 

5030. 

.5a32. 

50:«. 

ram. 

5033, 

5039. 
.>041 
5012, 
5043 
)0I5. 
5016, 
5048, 
5019 
5051, 
5052, 

5054, 
5055. 
5057, 

5a>s, 

5060 
5061 
5063 
5064 
.t06« 
5067 



Arc. 



^90.45 
2491.19 
2491.92 
2492.65 
2493.38 
2494.11 
2494.84 
2495.67 
2496.80 
2497.03 



8216. 
8218. 
8220. 
8221. 
8223. 
8225. 
8226. 
8228. 
82:30. 
8231. 

8233. 
8235. 
82:^6. 
8238. 
8240. 
8241. 
8243. 
8245. 
8:^6. 
8248. 

8250. 
8251 . 
8253. 
8255. 
S250. 
8253. 
H200. 
8261 . 
.S-203. 
8205. 



8266, 

8268, 

8270, 

8271, 

8278, 

8. '75, 

39 8276, 

88 8278, 

37 8280 

80 8281, 

35 8283 

81 8285, 
28 '8286, 
77,8288, 
25 8290 
74 8291 
23 8293 
72 8295 
,21' 8296 
,67 8298 



Tan. 



4100.00 

4100 

4101.67 

4102.60 

4103.88 

4104.1' 

4105.00 

4105.83 

4106.67 

4107.50 



^97. 
2498. 
2499. 
2499. 
2500. 
2501. 
2508. 
2502, 
•2503. 
2504. 

2505 
2505. 

2506 
2507 
2508. 
2508. 
2509. 
2510. 
2511. 
2511, 

•2512. 
•2513. 
•2513. 
•2.514. 
2515. 
•2516. 
2510. 
517, 
•2.518. 
•2519. 

•2519, 
•2520 
2.521, 
2.522 
•2522 
•25-23 
•25-24 
•25-i5 
25-25 
-2526 



-2.527. 

2528. 

•2.528. 
►29. 

•2.)30. 

2.530. 

•2531. 

2532. 
07 2.533 
3312533 



Arc. 



1660.41:2738.88 
1660.90 2733.89 
1661.3912734.44 
1661 87|2735.00 
1662.86 2735.66 
1662.85 2736.11 
1663.34 2736.67 



410S. 
4109. 
4110. 
4110. 
4111. 
4112. 
4113. 
4114. 
4115. 
4115. 

4116. 
4117. 

4118. 
4119. 
41-20. 
4120. 
4121. 
-1122. 
41'2;i. 
4124. 

4125. 
41-25. 
4126. 
41-27. 
4128. 
4129. 
4VV). 
4130. 
4131. 
4132. 

4133. 
4134. 
4ia5. 
4i:i5. 
41:36. 
41:37. 
41:38. 
4139. 
4110. 
4140. 

4141. 
4142. 
4143. 
4144. 
4145. 
4145. 
4146. 
4147, 
4148, 
4149 



Tan. I Arc. 



1663.82 
1664.31 
1664.80 



1665 
1665. 
1666. 
1666, 
1667 
1667 



78 



1668, 
1609 
1669, 

1670, 
1670 
1671 
1671 
1672 
1672 
1073 
1073 
1074 
1074 

1675 
075 
1676 
1676 
167; 
1071 
1078, 
1078 
1()79 
1079 

1080, 
1080 
1081 
1081 
1082, 
1082 
10S2 
10S:3 
10S3 
1084 

1684 
16a5 
l(kS5 
1086 
10S6 
1087 
10S1 
IC>88 

loas, 

1689 



2737.22 
2787.78 
2788.33 



2739.44 
2740.00 
2740.56 
2741.11 
2741.6; 
2742.22 
2742.78 
2743.33 
2743.89 

2744.44 
2745.00 
2745.56 
2740.11 
2740.07 
2747.22 
2747.78 
2748. :33 
2748.89 
2749.44 

2'i'50.00 
-2750.50 
•2751.11 
2751.67 
2752.22 
•2752.78 
2753.3:3 
•2753.89 
•2754.44 
•2755.00 

2755.66 
2756.11 
2756.67 
2757.22 

2757.78 
•27.58.3:3 
27.58.89 
•2759.44 
•2760.00 
•i760.56 



2761. 
2761. 
2702. 
•i7(52. 
270:3. 
•2703. 
2704. 
'2705 
•2765. 
2766. 



Tan. I Arc. Tail. 



245.42 SWSO, 
^46.79 2050. 
•246,15 2050. 
246.52 2051. 
246 88,2061. 
247.25 20.52. 



•247.62 
247.98 
248. a5 
348.71 

249.08 
249.45 
249.82 
250.19 
250.55 
250.92 
251.28 
251.65 
252.01 
252.39 

252.76 
253.12 
25:3.49 
253.85 
•254.22 
2.54.59 
•254.96 
255.33 
255.70 
256.07 

256.44 

256.81 
•257.17 
257.54 
257.92 
258.28 
5J.58.65 
•2.59.02 
259.39 
259.70 



2052 
2052 
2053 
2053 

2064 
2064 
2055 
-2055 
2056, 
2056 
2056 
2057 
2057, 
205: 

2058, 
2058. 
2069. 
2069. 
•2060. 
2060. 
2060. 
2061. 
2061. 
•2062. 



00 996.450 
42;996.742 
8:3 997.034 
25 997 i 
67,997.619 
08997.911 
501998.204 
92 998.496 
33 998,788 
75 999.080 



2062 
2003 
2003 
•2064, 
2004 
•2005 
2»)05 
•2065 
•2066 



999.378 
999.671 
999 969 
1000.26 
1000.55 
1000.85 
1001.14 
1001.43 
1001.72 
1002.02 

iooe.82 

1002.61 
1002.90 
1003.20 
1003.49 
1003.79 
1004.08 
1004.38 
1004.67 
1004.97 



n006.26 

n005.66 

\ 10a5.85 

> 1006.15 

r 1006.45 

n006.74 

) 1007.03 

i. 421007. 33 

». 83 1007.63 

■25 1007.92 



2066. 
•2067. 
2067. 
•2067. 
2068. 
2068, 



260.12 

260.49 

•260.87 

261. 2J 

201.61 

201.98 

202.34:2069. 

262.72 2009. 

•263.09 "2070. 

263.402070, 

263. as 2070, 
•20 1.20 '2071. 
204..56 2O71. 
204.94 ,2072. 
•205.31 2072. 
•205.08 2072. 
200.05,2073. 
200.43,2^)73. 
200.80 2074. 
267.17 2074 



1008.21 
1008.51 
1008,81 
1009.10 
1009.40 
1009.70 
1009.99 
1010.29 
1010.58 
1010.88 

1011.18 
1011.47 
1011.76 
1012.00 
1012.36 
1012.66 
1012.90 
1013.25 
I013.^5 
1013.85 
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TABLB XIV. — ACTUAL TANGENTS, ETC. 



6» Curve. 



Tan. 



8:^.494 
8:«).787 
8:^.981 
881. 2:^4 
881.468 
831.712 
8:^1.955 
88:2.199 
K3.> 443 
88:2.686 

8:^.080 
838.178 
888.427 
88;^ 670 
883.914 
884.157 
884.401 
834.645 
8ai.888 
835.187 

835.385 
^{35.629 
835.872 
836.116 
836.360 
836.608 
836.856 
887.100 
837.344 
887.592 



887, 



838 



846 
064 
3-28 
576 
824 
068 
312 
560 
806 
840.052 

840.296 
8t0..%44 
840.792 
841.041 
841. 2S9 
841 583 
841.776 
842.025 
842.278 
842.522 



842 770 1880. 
848.014 1380. 



Arc. 



1806.67 
i:«>6.94 
1367.22 
1367.50 
1867.78 
1868.06 
1868.88 
1368.61 
l:^68.89 



711.966 
712.175 
712.384 
712 592 
712.801 
718.010 
718.219 
18.428 
18.637 
718.845 



1869. 
1870, 
1370. 
1370. 
1370. 
1371. 
1871. 
1871. 
1871. 



18W.22 

1372.50 

1872.78 

187:1.06 

1373.3:1 

1873.61 

1378. 80 

1374.1 

i;«'4.44 

1374.72 



1375, 
1375 
1375 
1875 
1876 
1376, 
1:176. 
i:i76, 
1377, 
1377 



1377.78 
1878.06 
1878.8:1 
1:178.61 
1:178.89 
1379.17 
1:179.44 
1879.72 
1:180.00 
1380.28 



848.2.5: 
648.506 
648.754 
644.002 
844 251 
844.499 
844.748 
844.906 



i:l8l 
i:l81 
1:181 
i:l8] 
1382 
1862 
1882, 
138:1, 



7" Curve. 



Tan. 



107 
316 
524 
788 
946 

.159 
.8( 

,786 
.995 
.2(^8 
.421 
,629 
,888 
,051 



720.869 
720.582 
720.795 
?21.008 
721.221 
721.430 
721.6:18 
721. 6M 
722.064 
722.277 



490 
699 
908 
121 
.8:14 
51 
700 
9T8 
ISO 
899 



Arc. 



8o Curve. 



Tan. 



1171.43 623.090 
171.67 623.272 
1171 90:628.455 
1172.14 628.6:18 
.1?2..S8 628.821 
11?2.02 624.004 
1172.86 624 186 
1178. 10,624. f 
1173.. 88624. 552 
1173.57,624.735 



11.78. 
1174. 
1174. 
1174. 
1174. 
1175. 
1175. 
1175. 
1175. 
1175. 

1176. 
1176. 
1176. 
1176. 
1177. 
1177. 
1177. 
1177. 
1178. 
1178, 

1178. 
1178. 
1179. 
1179. 
1179. 
1179. 
1180. 
1180. 
1180. 
1180. 

1180. 
1181. 
1181. 
1181. 
1181. 
1182. 
1 182. 
1182. 
1182. 
1183. 

1168. 
1183. 
118:1. 
1184. 
1184. 
1184. 
1184. 
1185. 
1165. 
1165. 



81624. 
05 625. 
29 625. 
52 625. 
76 625. 
00 625. 
24 626. 
48 626. 
71 626. 
95 620. 

19 626. 
48,621}. 
67 627. 
90 627. 
14 627. 
88 627. 
62627. 
86 628. 
10|628. 
33 628. 



Arc. 



1025.00 
1025.21 
1025.42 
1025.68 
1025.8:1 
1026.04 
1026.25 
1026.46 
1026.6' 
1026.88 



Tan. 

558^972 

554.1.85 

554.29: 

.5.54.460 

554.622 

554.785 

5.54.94 

565.110 

555.272 

555.435 



1027. 
1027. 
1027 

1027. 
1027, 
1028. 
10-38. 
1028. 
1028. 
1028. 

1029 
1029, 
1029 
1029 
10:10 
10:10 
10:10 
1030, 
1080 
1031 

1031 
1081 

\m\ 
]a8i 

1082, 
1032 
10:12 
1032, 
ia32 
1083 

1088, 
103:1, 
1031, 
1088. 
10:14 
10:14 
KKW 
1034. 
10;i5. 
1035. 

ioa5. 

1035. 
1085. 
1036 
1080, 
1080, 
10.36. 
ia36 
1087 
KW 
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9« Curves 



lO® Curve. 82« 



Arc. I Tan. 

911.290 498.649 
911.481498.990 
911.667,499.142 
911.852 499.288 
912.087 499.434 
912.222 499.581 
912.4071499.727 
912.593 499.878 
912.778,500 020 



597 
76:1 

.929 
091 

.254 
410 
57J> 
741 
904 

.070 

2a-. 

398 
500 
72:1 
6S5 
051 
217 
371) 
542 
707 

873 

oa-s 

198 
804 
f29 
6!»2 
654 
020 
186 
848 

51 

676 

842 

008 

174 

3:10 

499 

664 

880 

996 

161 
824 

480 
a52 
818 
963 
149 
315 
48<1 
640 



Arc. 

820. OIK) 
820.16: 
820.. 888 
820.500 
820.06: 
820.8:18 
821.000 
821 16: 
821.3:1:1 
821.500 



912. 
913. 
918. 
913. 
918. 
918. 
914. 
914. 
914. 
914. 

914. 
915, 
9i5. 
915. 
915. 
915. 
915, 
916. 
910. 
916. 

910, 
910. 
917. 
917. 
917. 
917. 
917. 
917. 
918. 
918, 

918. 
918. 
918. 
919. 
919. 
919. 
919. 
919. 
920. 
920. 

920. 
920. 
920 
920 
921. 
921, 
921, 
921 
921 
922 



963500. 

148 500. 
.3:18 1 500. 
519.500. 
704 500. 
,889!500. 
074 501 
2.50 501. 
444 501. 
030 501. 

815 501. 
000 501. 
185 501. 
,370 502 
,556 602, 
,741 502, 
,920 502, 
111502. 
290 502, 
481502. 

067 508. 
652 508. 

0.37 5a3. 

222.508. 
407 603. 
.59:1503, 
778 503. 
963 504, 
148 504. 
,333 504. 

,519 504 
704 504, 
889 504. 
074 .505. 
359 505. 
444 505. 
630 505. 
815 605. 
000 505. 
185 505. 

I 
870 506. 
550 506. 
41 506. 
926 506. 
111506. 
290 506. 
481506. 
667 507 
852 507. 
087 507. 



823. 



66' 
83:J 
00« 
107 
a!:i 
60(1 

66: 

635 
.000 
16^ 



827. 



i.C6: 

i 88: 
00(1 
107 
33:1 
50( 
607 
8;i:^ 
000 
10: 



828, 
828. 
828. 
829. 
8-.>9, 
829, 

113 829. 

262^829. 

4121829. 



TABLE XIV,— ACTUAL TANGENTS, ETC. 



83" 1° Carve. »« Carre. 8" Carve. 4o Carre. 



5069.14 
W70.6:i 
50?2.12 
5073.61 
50T5.09 
5070.58 
5078 07 
5079.56 
5081 .05 
5082.54 



Tan. 



8300.00 

s:m .6: 

8303.33 
8305.00 
8306.67 
8308.33 
8310.00 
8311.6^ 
8:313.3:^ 
8315.00 



5084. 
5085. 
5087. 
5088. 
5089, 
5091, 
5092. 
5094. 
5095. 
5097. 

5098. 
5100. 
5101. 
5103. 
5104. 
5106. 
5107. 
5109. 
5110. 
5112. 

5113. 
5115 
5116. 
5118. 
5119. 
:>121. 
5122. 
5124. 
5125. 
5l2r. 

5128. 
5130. 
-)131. 
5131 
5134 
5136. 
513; 

139. 
5140. 
5142. 

5143. 
5145. 
5146. 
5148. 
5149. 
5151. 
5162. 
5154. 
5156 
5157. 



Arc. 



2534.69 
2535 42 
2586.15 
2536.90 
2637.64 
2538.39 
2589.13 
•A539.88 
2540.62 
2541.36 



8316. 
8318. 
8820. 
8321. 
8323 
8325. 
a326, 
8:«8. 



67 
33 
00 
6' 
33 
00 
67 
3:^ 
00 
8331.67 



8333 
8335 
8336 
8:«S 
8340 
8341 
8343 
8345 
8346 
8348 



8850, 

8:i51 

8:^53 

8355 

8;J56 

8:i')8 

8360 

40>3i31 

92 S3»a 

418365 



) 8366. 

)S368. 

^8370. 

) 8:371 
k 91 '8:^73. 
i.40 8:375. 
'.89 8376. 
1.4118:378. 
.93 8:380. 
!. 42 8381 



a3<?3 
8:385, 
8386 
8:388. 
8390 
H391 
8:393 
8:3.)5 
8396 
8:398 



Tan. 



4150.00 
4150.83 
4151.67 
4152.50 
4153.33 
4154.17 
4156.00 
4155.83 
4156.67 
4157.50 



2542. 
2642. 
254:3. 
2544 
2545, 
2545. 
2546, 
2547. 
2548, 
2548. 

2519 
2550. 
2551 
2551. 
2552. 
2-)53. 
2554. 
2554. 
2555 
2556. 

2557. 
2557. 
.i558. 
2559. 
2560. 
2560. 
2561. 
2562. 
256:3. 
2563. 

2564. 
2565. 
i566. 
2566. 
2567. 
2568. 
2569. 
2569. 
2570. 
2571. 

2572. 
2572. 
2573 
2574. 
2575. 
2575. 
2576. 
2577. 
2578. 
2578. 



79 



Arc. 



Tan. 



1689.91 
1690.:39 
1690.88 
1691.38 
1691.8' 
1692.3' 
1692.87 
1693. :36 
1093.86 
1694.36 



4158 

4159 

4160 

4160 

4161 

4162 

4163.3:31697.83 

4164 

4165 

4165 



1695 
1695 
1696 
1696 
1697 



4166 
4167 
4168 
4169 
4170 
4170, 
4171, 
4172, 
4173, 
4174. 

4175. 
4175. 
4176. 
4177. 
4178, 
4179. 
4180, 
4180, 
4181, 
4182 



1698.33 



1699.3^ 



1700 
1700 
1701 
1701 
1702 
1702 
1703 
1703 
1704 

1704 
05 
1705 
06 
1706 
1707 
1707 
1708 



4183 
4184, 
4ia5 
4ia5 

55 4186 
30|4187, 
04 4188 
804189, 

56 4190 
30 4190, 



4191 
4192. 

lias. 

4194. 
4195. 
4195, 
4196 
4197, 
4198. 
4199 



.67 
50 
33 
17 
00 
83 
67 
50 
33 
1 

00 

8:^ 

67 

50 

83 

17 

00 

8:3 

67 1708, 

50 1709 

33 1709 
17|1710. 
001710. 
83 1711 
671711 
50 1712. 
331712. 
17 1713 
001713 
.831714 

671714. 
50 1715. 
3:3 1715. 
17,1716. 
001716. 
Sa 1717. 
67 171' 
501718. 
:3:3 1718 
17 1719 



Arc. 



2766.67 

2767 

2767.78 

2768.33 

2768.89 

2769.44 

2770.00 

2770.56 

2771.1 

2771.67 

2772 

2772.78 
2773. a3 
2778.89 
2774.44 
2775.00 
2775.56 
2776.11 
2776.6; 
2777.22 

2777.78 
2778.3:3 
2778.89 
2779.44 
2780.00 
2780.56 
2781.11 
2781.67 
2782.22 
2782.78 

2783.83 

2783.89 

2784.44 

27^5.00 

2785.56 

2786.11 

2786.67 

2787 

2787.78 

2788.33 

2788.89 
2789.44 
2790.00 
2790.56 
2791.11 
2791.67 
2792.22 
•8 

2793. :33 
2793.89 



I 2794.44 
J 2795.00 
J 2795.56 
.32796.11 
i. 84 12796. 67 
.83 2797.22 
.8312797.78 
1.3112798.3:3 
; 8412798 
».84'2799 44 



Tan. 



267.64 
267.91 
268.27 
268.65 
269.02 
269; 39 
269.76 
270.14 
270.51 
270.88 

271.25 
271.63 
272.00 
272.8; 
272.74 
273.12 
273.49 
273.86 
274.23 
274.61 



2075.00 
2075.42 
2075.88 
2076.25 
2076.6; 
2077.08 
2077.50 
2077.92 
2078.3:3 
2078.75 



278.73 
279.10 
279.48 
279.85 
280.22 
280.60 
;i80.97 
281.35 
281.73 
282.10 



282. 
282. 
283. 
283. 
28:3. 
284. 
•»4. 
2S5. 
285. 
285. 

286. 
286. 
286. 
287 

287 
288 
288 
288 



Arc. 



2079, 
2079, 
•<J080. 
2080, 
2060. 
2081. 
2061. 
2082. 
2082, 
2082. 



2084 
2064 
«85 

2085 
2085 
2086, 
2086 
2087, 

2087, 
2087, 
2088 
2088 
2089 
2089 
2090 
•J090 
2090 
•^1 



2091 
2092 
2092 
2092 
98 

35'2093 
7212094 
10i2094 
4812095 
85 2095 

23 2005. 
61 2096. 
98 2096. 
37H»097. 
74 2097, 
12 2097. 



2098. 
2098. 
2099. 
2099. 



6*> Carve. 



Tan. 



1014.16 
1014.44 
1014.73 
1015.03 
1015.33 
1015.63 
1016.93 
1016.22 
1016.52 
1016.82 



1660.00 
1660. :38 
1660.67 
1661.00 
1661.33 
1661.67 
1662.00 



1017. 
1017. 
1017, 
1018 
1018. 
1018. 
1018, 
1019. 
1019. 
1019. 



1020 
1020 
1021 
1021 
1021 
1021, 
1022, 
1022 
lOasi, 

1023 
1023 
10^3, 
1023. 
1024 
1024, 
1024 
1025 
1025 
1025 



1026. 
1026. 
1026. 
1027. 
1027. 
1027. 
1028. 
1028. 



1029 
1029 
1029 
1030 
1030 
1030 
1030 
1031 
1031 
1031 



1666.67 
1667.00 
1667.83 
1667.67 
1668.00 
1668.33 
1668.67 
1669.00 
1669.33 
1669.67 

1670.00 
1670.33 
1670.67 
1671.00 
1671.33 
1671.67 
1672.00 
1672.33 
1672.67 

lera.oo 

1678.33 
1673.67 
1674.00 
1674.33 
1674.67 
1675.00 
1676.33 
1675.07 
1676 00 
1676.33 

1676.67 
1677.00 
1677.83 
1077.67 
1678.00 
1678.33 
1678.67 
1679.00 
1679.33 
1679.67 
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TABLE XIV. — ACTUAL TANGENTS, ETC. 



6" Carve. 



Tan. 



845.:244 
845.488 
845. 7:« 
845.i)80 
846. 2« 
846.477 
84«.75{5 
846.974 
847.2-^2 
847.470 

847.719 
847.967 
848.iS16 
848.464 
848.712 
848.961 
849.209 
849.458 
849.706 
849.954 

860.203 

850.456 

850. 

850.958 

851.206 

851.454 

851.703 

851.951 

852.200 

852.448 



852.950 
853.SJ03 
853.451 
853.699 
853.948 
854.196 
854.449 
854.703 
854.951 

855.199 
855.448 
855.696 
a55.949 
856.203 
856.451 
856.699 
aw. 953 
857.206 
857.454 



a57.70-2 

857.956 

a58.209 

aw. 462 

a')8.715 

a'»8.964 

869.212 

859.465 

859.7181399. 

869 96711399. 



Arc. 



1883.3:5 

1383.61 

1383.89 

1384.1 

1384.44 

1384.72 

1385.(10 

1385.28 

1385.56 

1385.83 



7;J4.612 
24.85J0 
725. 02J) 
725.242 
725.455 
725.668 
725.881 
726.094 
'26.80: 
726.520 



1386. 
1386 
1386 
1386 
1387 
138: 
1387 
1388 
1388 



1388. 



1390. 
1890, 
1390. 
1390, 
1391 
1391 

1391 
1391 
1392 
1892 
1392 
1393 
1393 
1393 



1894 
1394 
1395 
1395 
1395. 
1395, 
1396. 
1396. 
1396. 
1396. 



1397, 
1397, 
1397, 
1398, 
1398, 
1398, 
1398. 
1399 



7* Curve. 



Tan. 



Arc. 



1185.71 
1185.95 
1186.19 
1186.43 
1186.6^ 
1180.90 
1187.14 
1187.38 
1187.62 
1187.80 



783 1188, 
946 1188 
1591188 
3721188 
5851189 
7981189. 
0101189 



729. 
729. 
729. 
729. 
729, 
730. 
730 
730 
730, 

731, 
731. 
731. 
731. 
731. 
732. 
732. 
732. 
732. 
732. 

733. 
733. 
733. 
73:i 
734. 
34. 
734. 
734. 
734. 
735. 

785 
7a5. 
'35. 
735 
736, 

m. 

736, 

im 

44 737, 
2ir37. 



1189 
1190 
1190. 



862 1190 
0791190 
296 1190 



1191 
1191 
1191 
1191. 
1192. 
1192, 
1192, 

1192, 
1193 
1193, 
1193, 
1193. 
1194 
1194. 
1194. 
1194. 



634.157 
634.339 
634.522 
034.709 
634.895 
035.081 
635 268 
0a5.454 
tS5.640 
635.827 

636.013 
636.200 
636.386 
636.572 
.759 
636.945 
637.131 
637.318 
637.504 



5^ 
81 
05 
29 
52 
76 
933 1195.00 



.146 119.5, 
a591195 
572 1195 
789 1195. 
006;il96, 
.2191196. 
4321196 
6491196. 
8661197. 
079.1197 

2921197. 
509 1197. 
726 1198. 
9431198. 
1601198. 
3731198. 
5861199. 
803 1199. 
0201199. 
2331199. 



8<* Curve. 



Tan. 



037. 

638. 
638. 
638. 
638. 
1538. 
039. 
639. 
639. 
039. 

639. 
639. 
640. 
640. 
040. 
640. 
040. 
641. 
041. 
641. 

641. 
641. 
641. 
642. 
642. 
642. 
642. 
642. 
643. 
643. 

643 
643 
643 



Arc. 



1037.50 
1037.71 
1037.92 
ia38.13 
10:«.33 
1038.54 
1038.75 
1038.96 
1039.1' 
10:59.38 



1039. 
1039. 
1040. 
1040. 
1040. 
1040. 
1040. 
1041. 
1041. 
1041. 

1041 
1041 
1042 
1042 
1042 
1042. 
1042. 
1043, 
1043 
1043, 

1043 

1043 
1044. 
1044, 
1044 
1044, 
1045, 
1045, 
1045. 
1045, 

1045. 

1046. 

1046. 

1046. 
378 1046. 
56511046. 
75111047. 
941! 1047. 
131 1047. 
317 1047. 



668.812 
563.974 
564.137 
564.303 
564.468 
564.634 
564.800 
564.965 
565.131 
565.297 

565.462 

665.628 

565.794 

565.959 

566.125 

566.291 

566. 45^ 

566.622 

566 

566.954 



62 
86 
10 

:53,644 
57 644. 
81644. 
05 644. 
29644 
52 645. 
76 645. 



.504 
693 

mi 

073 
263 
4.50 



1047. 
1048, 
1048 
1048. 
1(H.. 
1048 
1049. 
1049. 
1049. 
1049. 



9* Curve. 



Tan. 



922.222 
922.407 
922.593 
922.778 
922.963 
92:5.148 
923.333 

923 519 
04 

923.889 

k074 
1.259 

924 444 



119 
288 
45^ 
623 
788 
954 
120 
285 
.451 
617 

,783 
951 
120 
286 
,452 
,617 
,783 
952 
121 
,28^ 



570.452 
570.618 
570.784 
0.952 
571.121 
571 .287 
.453 
571.622 
571.790 
571.956 



Arc. 



607.561 
607.707 
507.853 
508.002 
508.152 
508.301 
508.450 
508.599 
508.748 
508.897 



.778 
.963 
,148 
833 
,519 
704 
889 
074 
259 
444 



931.481 
931.667 
931.852 
932.03' 
9:J2.222 
9:52.407 
9:52.593 
778 
963 
148 



lOo Curve. 83" 



Tan. 



610.538 
610.690 
510.842 
510.991 
511.141 
511.290 
511.439 
511.588 
511.737 
511.886 



512. 
512. 
512. 
512. 
512. 
512. 
512. 
513 
513. 
513. 

513. 
513. 
513. 
513. 
514. 
514. 
.514. 
514. 
514. 
514. 

515. 
515. 
515. 
515 
.515 
.515 
515 
.516 
516 
516 



Arc. 



880.000 

830.167 

830.3:53 

830.500 

830. 66^ 

830.833 

831.000 

831.16 

831.333 

831.500 



836 



667 
833 
000 
16^ 
33J 
.'iOO 
66^ 
83: 
000 
M6: 

1.333 
1.500 
1.667 
t.833 
l.OOO 
1.167 
La33 
L500 
i.667 
[.833 

00( 
167 
3:53 
500 
00' 
833 
000 
16' 
33:5 
500 



8:56.1 



042 838.333 
194 838.500 
346 838.667 
498; 8:58. a33 
650'839.000 
7991^39. 16' 
948 839.3:53 
100 839.500 
252 8:59.66: 
401839.833 



.50 
51 
52 
53 
54 
55 
56 
57 
58 
59 
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TABLB XrV.— ACTUAL TANGENTS, ETC. 



84*» 1° Curve. 2* Carre. S" CnrTe. 4« Carre. S" Carre. 



Tan. ! Arc. 



5158.9S' 
5100.50 
5162.01 
51«H.53 
5165.05 
166.5' 
5168.09 
5169.58 
5171.07 
5172.58 



5174, 
5175 
5177 
5178. 
518'>. 
5181. 
5188 
5184. 
5186. 
5187. 

5189. 
5190. 
5193. 
5193. 
5195. 
5196. 
5198. 
51 95). 
5301. 
5303. 

5304. 
.5305. 
■)307. 
■>3v)9. 
■)3I0. 
.5313 
5213. 
5315. 
5316. 
5318. 

5319. 
5331. 
.333. 
5334. 
5335. 
5337. 
5338. 
.53:i0. 
5331 . 
-.338. 

5334. 
5336, 
-J3:i7. 
.i3W 
.5341 
5313 
5344 
5-245 
5347 
5348 



SIOO.OO 
8401 .6' 
8403 :i3 
8405.00 
8406.67 
84as.3d 
8410.00 
8411.67 
8413.38 
8415.00 



Tan. 

3579.58 
3580.34 
3581.10 
3581.86 
3583.63 
3583.38 
•2584.14 
3584.88 
3585.6:3 
3586.39 



Arc. 



8416 
8418. 
8430. 
8131, 
843:3 
8435 
8436, 
8438, 
8430, 
8431, 

8433 
84a>, 
84:36, 
84:38, 
8410. 
8441. 
8143. 
8445. 
8446. 
8448. 

84.50. 
8451. 
8453. 
8455. 
8456. 
84.58. 
8460. 
8461. 
8463. 
8465. 

8466 

8468 

8470 

84: 

8473 

8475 

8476 

8478 

8480 

8481 



4300.00 
4300.8:3 
4301.67 
4303.50 
4303.83 
4204.17 
4305.00 
4305.88 
4306.67 
4307 50 



3587. 
3587. 
3.588. 
3.589. 
3.590. 
2.590. 
3.591 , 
2593, 
2.5y.t, 
3593 



33 3.594 
OOi 3.595 
6T3.5'J'J, 
3-3; 3.596. 
00 3.507, 



3.598 
3.509 
3600 
3600, 
3601 



5 848:3 

r 84a5, 

)H486 
1.54 R488. 

.08 8490, 
1.60 8491 

. 13 8493 
I 6718495 
'.31 18496 
1. 7318498 



00 36^12. 
67!36«T3. 
:3:3 3ti03. 
00 3604. 
67J3605. 
:33 3606. 
00 3606. 
67 3607. 
33 3608. 
00 3609. 

67 3609. 

33'3610. 
.00:3611. 
.67,3613. 

3:3 3613. 

00.3613. 

67;3B14. 

3:3 3615. 

00 3616 
.67 3616. 

3:3'3617. 
00 3618 
67 3619, 
3:3 3«il9 
00 3630 
67 3631 
:3:3 -3623 
,00 3633 
67 3633 
33 36*4 



4308. 
1209. 
4310. 
4210. 
4211 
4313 
4313. 
4314 
4315 
4215, 

4216 
4317. 
4318. 
4319. 
4320. 
4330. 
4331. 
4323. 
4333. 
4334. 

4335. 
4335. 
4336. 
4327. 
4338. 
1339. 
4330. 
4-230. 
4331, 
4333. 

4233. 
4-334. 
4-235. 
4-335. 
4-236. 
4-237. 
43:38. 
4-239, 
1340, 
4240, 

4241 
4343. 
4343. 
4344. 
4345. 
4345. 
4-346 
4-247, 
4-348, 
4349 



Tan. 



1719.84 
l'^30.34 
1720.85 
1721.35 
1721.86 
1722.87 
1722 81 
1728.37 
1723.87 
1724.87 



2800.00 
3800.56 
3801.11 
-3801.67 
3802.22 
3802.78 
3803.38 
2803.89 
2804.44 
.00 



1724 
1735 
1725 
17-36 
1726 
17-37 
1727 
1728 
17-28 
1729 

17-29, 
1780 

17:30. 
1731 

ir3i 

1733. 
1733. 
1733, 

17:J4, 

1786, 
1735 
1786. 
1736 
17S7 
17:37 
1738 
1738 
1739 
1789 

1740. 
1740, 
1741 
1741 
1742. 
1742 
1743, 
1743, 
1744, 
1744, 

1745. 
1745. 
1746. 
1746. 

1747. 
1747. 
1748, 
1748, 
1749, 
1749 



Arc. 



2805 
•2806. 
C806. 
-3807. 
-2807. 
-2808. 
•2808. 
-2809. 
•2810. 
•2810. 

2*<11. 
3811. 
•2813. 
•2813. 
-2813. 
2813. 
-2814. 
-2815. 
•2815. 
•2816. 

3816. 
3817. 
3817. 
-2818. 
-2818. 
-2819. 
3830. 
•3830. 
3831. 
3821. 



-2823, 
•28-23 
-28-23 
-2834 



38-26 
-28-26 
-2837 

•2827, 
3838, 
-3828 
•3839 
•3830 
-3830, 
■2831 
3831 
38:33 
-2832 



Tan. 



1289.99 
1390.87 
1390.75 
1291.18 
1291.51 
1-291 .89 
1292.27 
1292.64 
1398.03 
1298.40 



1298. 
1294. 
1394. 
1*394. 
1-3JI5. 
1295. 
1396. 
1-296 
1206. 
1297. 

1297. 
1297. 
1298. 
1298. 
1299. 
1-399. 
\2M9. 
1300. 
1800. 
1800. 

i:»l . 
1801. 
1802. 
1802. 
1803. 
1808. 
1308. 
1304, 
1304. 
1304. 

1805. 
1:305. 
1:305. 
1306. 
1306. 
1307. 
i:307. 
1307. 
1308. 
1:306. 

1306. 
1:309. 
1309. 
1310 
1310. 
1310. 
1311, 
1311. 
1313 
1312. 



Arc. 



2100.00 
3100.42 
2100.83 
•3101.25 
2101.67 
2102.08 
2102.60 
2102.93 
3108.88 
•3103.75 



-2104. 
104. 
3ia5. 
3105. 
2105. 
3106. 
2106. 
-2107. 
2107. 
2107. 

2106. 
2106. 
2109. 
2109. 
2110. 
2110. 
•3110. 
•3111 
3111. 
3112. 

2112. 
•3112. 
•3113. 
•2113. 
3114. 
3114. 
•3115. 
•3115. 
3115. 
•3116. 

•3116. 
'2117. 
-3117. 
•2117, 
-2118. 
3118. 
■2119. 
3119. 
-2130. 
2120, 



2120 
21-21 
5 3131, 
141-21-33 
.53|3r23 
90 31-23 



Tan. 



1032.11 
10:33 41 
1033.73 
10:33.03 
1033.33 
ia33.6:3 
103:3.93 
H-34.23 
10:34.53 
1084.83 



10:35. 

ioa5. 

10:35. 
10:36. 
103(>, 
1036, 
10:36, 
1037. 
10:37. 
1087. 

1038, 
1088, 
1038 
1089, 
1039, 
1039, 
1089, 
1040, 
1040, 
1040. 

1041 

1041 

1041 

1042, 

1043, 

104t 

1043. 

1048 

1043, 

1043, 

1044 
1044, 
lOU. 
1045, 
1045, 
1045. 
1046. 
1046. 
1046. 
1047, 



313:3 
31-2:3 
-2134 
3134 



83 104' 
25 104' 
67,104' 
08 104S 
50 1048 
92 1048 
:33 1049 
75 1049 
17,1049 
58 1050 



Arc. 

1680700 
1680.33 
1680.67 
1681.00 
1681.:33 
1681.67 
1683.00 
1683.33 
1683.67 
1683.00 

1688.38 
168:3. «7 
I6tM.00 
1684.38 
1684.67 
1685.00 
1685.88 
1685. b7 
1686.00 
1680.83 

1686.67 
1687.00 
1687.8S 
1687.67 
1688.00 
1688.38 
1688.67 
1689.00 
1689.38 
1689.67 

1690.00 
1690.38 
1690.67 
1691.00 
1691.83 
1 mil. 67 
1692.00 
1692.38 
1692.67 
1698.00 

1098.88 
1698.67 
1694.00 
1694.83 
1694.67 
1695.00 
1695.88 
161I5.07 
1696.00 
1696.38 

1696.67 
1697.00 
1697.38 
1697.67 
1698.00 
1698.33 
1698 r.7 
1699.00 
1699.33 
1699.07 
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TABLB XIV.— ACTOAL TANGENTS, ETC. 



6« Carre. 7«» Curve. 8" Carve. 9® Carve. 10*» Carve. 84«» 



Tan. I Ai-c. 



860.468 
8«0.7^1 
860.975 
m\.:S2» 
801.481 
8UI.734 
861.988 
862.28I 
862.484 

862.737 
862.iKJ0 
863.:M4 
868.497 
86S.750 
864.008 
864.256 
864. .509 
864.768 
865.016 



865. 
865. 
865. 
866. 
866. 



867 
867 
867 



867.801 
868.054 
868.807 
868.560 
868.813 
869.067 
869.320 
869.. 578 
869.826 
870.079 

870.88-3 
870.590 
870. 84M 
8'i 1.102 
871.855 
871.608 
871.861 
872.119 
872.877 
872.680 



872.888 
873. 18H 
878.890 
873 648 
8'il8.906 
874.159 
874.412J141 
874.670 U15 
874.9281416 
875.181 1410 



1400.00 
1400.28 
14<I0.56 
1400.88 
1401.11 
1401.89 
1401. 6^ 
1401.94 
1402.2i 
1402.50 

1402.78 
1403.06 
1408.88 
14a8.61 
1408.89 
1404.17 
1404.44 
1404.72 
1405.00 
1405.2b 



1405. 
1405. 
1406. 
1406 
1406 
1406 
1407, 
1407. 
1407 
1408. 



1408 88 
1408 61 
1406 89 
1409.1 
1409.44 
1409 
1410.001745 
1410.28 745 
1410.56 745 
1410.88 745 



1411. 
1411. 
1411. 
1411. 
1412 
1412 
1412. 
1418. 
1418. 
1418. 



1418. 
1414. 
1414. 
1414. 
1415 
415. 



Tan. 



737.446 
787.668 

7:17.880 
•88.097 
738.314 
788 .531 
738.748 
738.961 
1.174 
739.391 



Arc. 



120U.00 
120a.24 
1200.48 
1200.71 
1200.95 
1201 19 
1201 .48 
1201.6; 
l;i01 90 
1202.14 



64.5.889 
G45.579 
645.769 
645.959 
646.148 
646.»« 
646.. 528 
640.715 
646.901 
647.001 



1202 
1202 
1202 
1208 
1208 
1208 
120:i 
1201 
1204 
1204 

1204. 
1205 
1205. 
1205. 
1205. 
12,).-), 
1206. 
1206. 
1206. 
1206. 

1207. 
1207. 
1207. 
1207. 
1208, 
1208. 
1208 
1208 



68511209 
902 1209 



1209 
1209 
1210 
1210 
1210 
1210 
1210 



651 1 1211 
872 1211 
089|1211 

306' 1211 
52:^ 1212 
r40 1212 



1212. 
1212 
1218 
1213 
1213 
1213 
1214 



Tan. 



890 



080 
270 
,400 
.650 
.840 
.080 
,220 
.410 
,599 
.789 

.979 
.178 
.806 



Are. I Tan. I 

ia=M).00 578.798 
1050. 21! 578. 967 
1050.42 574.180 
1050.68 574.304 
1050.83 574.473 
1061. 04 '574. 642 
1051.25'574.81 



1051.46 
1051.67 
1051.88 



574.977 
575.142 
575.811 



1052. 
1052. 
1062. 
1052. 
1052. 
1053. 
1053. 
ia53. 
1058. 
1058. 



983.519 

938.704 

938 

934.074 

984.259 

934.444 

934.680 

984.815 

935.000 



516.550 
516.702 
510.854 
889 517.007 
517.159 
517.81 
517.468 
517.612 
517.761 
517.918 



480 935. 
649 985. 



ia54 

1054 

1054.58 577 

1054 

1055 

1055 

1055 

105." 



79 
00 
21 
42 

m 

'00 1065. »J 
04 



1056.0 

105C. 
1056. 
105(K 
1056. 
1057. 
1057. 
1057. 
1057. 
1057. 
1058. 

1058. 
1058. 

1058. 



556 1058.96 
1 

38 



1059 
1059 
1059 
1059 
1060 
1060 

1060. 
1060 
10(iO 
1061 
1061, 
lOJil, 
1001, 
1(K)1 
1062 
1062 

215 



818 
.987 
156 
825 
494 
602 



83l|»36 
000 936, 



42 582. 

8:^582. 
04!r)82. 
25 582, 
46.583 
67 583, 
881588, 
081583 
29,583 



248 942 
417942 
586 942 
758 943, 
9:^0 948 
099 048 
2(58:948, 
4401918. 
012944, 
7811944, 



335 

.500 
669 
.838 
.007 
.176 
:UH 
520 
689 

858 
027 
196 
864 

rm 

702 
871 
040 
209 
878 

547 

719 
891 
000 
228 
897 
566 
7:« 
910 
079 



Tan. 



840.000 
840.16; 
840.888 
840.500 
840.667 
840.888 
841.000 
841.167 
841.838 
841.600 



841 
841 
842 
842 
842 
842 
84 i 
842 
848. 
843 



685 
784 

884 
036 
188 
340 
492 
047 
801 
953 

106 
25H 
410 
502 
714 
866 
018 
170 
322 
474 



544 



Alt;. 



J„ 



158;848, 
810 848 
462 848, 
617 848 
771 849 
928 849 
.075 849 
,280 849 
385 849 
.537 849 



388 

.500 



000 
16' 
SSi 
.500 
06' 
883 

000 

lo; 

388 
500 
.667 
888 
000 
16; 
33: 
500 



TABLS XrV. — ACTUAL TANGENTCJ, ETC. 



85^=^ l» Curve* S** Onrve, 3° Carve. 4<» Cui*ve. 6° Curve 



T»Q. I Arc. 



Tan. 



I HO 

5:i5tl.47 
.aw, 09 

y;Jti4.0fl 



5:^74 
^7(S. 
.1:277. 
5!J7a. 

.rJl.H>. 
.VJ[ll . 

aL«J7. 



:j:ii i.-i 
■■■■■iiS. 

!>ai7. 



a;34L 



H51XJ.0I.I 

^n .07 

fi503.3:^ 
HS06JJ7 

K5l&,00 



rJti^2tJ.77 
■itii!7,51 






57H5aa. 

11 Hi'^ti. 

IfrlR.'^Ji] 
:i-i;N5-l>5. 



2533. 

mm 

:J037. 

Jt34^ 

JIJ4J. 






Oik 
o<j 



; Arc. 
liTiiKW 

4^J5'3,5o! 

42M.17 
4*^fi5,00 

4i;rj(J.57 

JiJ57.50 

r^:i!».]7- 

latit .\\7 
4'irS'.' :hi 

4'jai.i7 



4^ R,>,W. 

t;.'J srj'Hl. 

ss,.srjfi;i. 

ISiSaliS. 
thk|M,'}70. 
ril|S57J 

7[|'H,i7H, 



■ii)17 



'it^lS 

!>7.^[m1 

no -.hu'ii 
iv; vii.vi 
r^:] ■ir;'.4 

f57U5fl 
tH>kUi7. 

mi -ii&j 

01 J -am . 



4iKfi.C7| 
iati7.S0i 

4jfw sa 

4'Jtj».17' 
i:17\}.iMy 
•liil'i7il.>iS 
^;; 4;J7I t^r 
i)L», l'J7il 50 
.77,4v^3.3a 
5J 4^74.17: 

[W J-.'7H'i.S:i 
80,-l'J7<i.(J7 
fi:j 4-J77,.V> 
41'l3TS.y3 

H J'JTtl.lT 

7a;k'iiO,N,^ 
rn>(-iHlJJ7 
L*:i4Ltti,50 

fl^^4ii?il.l7 

4-jKri.M;i 
4yHiJ.(j7 

lifiiw ii3 

42m 17 
421W.&3 



44l8;^as. 



stiff 1 m 4t!iW.riO 
i'tVlVLM 420* 17 

Ji: -J;i4 .W 4:ilk.T H3 

t'ii.\;i.i;fj.2fl.42{*7 50 

or|-iif7t>.at|i:snH,;M 

a;i!fJtt7U,K:J4v*WI 17 



Tan. Arc. 

:5o.'2r) -wsTa-^ 

750.78 2833.89 



Tan. 



51.30 
51.80 
752.31 
752.82 
753.34 
753.85 
:; 54.35 
754.87 

755. 
7 55.90 
756.41 
756.92 
: 57.43 
757.94 
; 58.46 
7 58.97 
759.49 
7S0.01 



r61.04 
81.55 
(52.06 
;t)2.56 
t>3.08 
83.60 
64.11 
84.63 
85.14 

55.66 
56.17 
66.69 
^47. 21 
^7.72 
^.24 
68.75 
r>9.27 
■C)9.78 
70.30 



2834.44 
2835.00 
2835.56 
2836.11 
2836 67 
2837.22 
2837.78 
2838.33 

2838.89 
44 
00 
56 
11 
67 
22 
,78 



1312.82 
1313.20 
1313.59 
1313.97 
1314.35 
1314.74 
1315.12 
1315.50 
1315.88 
1316.2' 



2840 
2840 
2841 
2841 
2842 
2842 
2843 
2843 

2844 
2845, 
2845 
2846 
2846 
2847 
2847, 
2848, 
!848, 
2849, 

28.50 
2850, 
2851. 
2851. 
2852, 
2852. 
2853 
2853 
2854 
2855. 

2855 
2856, 
2856, 
2857, 
2857. 
2858, 
2858, 
2a59. 
2860, 
2860. 

28G1. 
2861 . 
2862, 
2862 
2863. 
28(i3. 
2864. 
2865. 
2865. 
2866. 



1316. 
1317. 
1317. 
1317. 
1318. 
1318. 
1318. 
1319. 
1319, 



1320. 
1320. 
1321. 
1321. 
1:322. 
1322. 
1322. 
132:3. 
1:323. 
1323. 

1324. 
1324. 
i:325. 
1325. 
1325. 
1:326. 
1326. 
1327. 
1327. 
1327. 



1328, 
1329 
1329 
1329 



22 

78 

33 1330 

89,ia30 

44' 1330, 

00 1:331, 

56 1331 

1111332, 
67,1:3:32, 
22 1332. 
78 13:33. 
3:3 1333. 
89 13:34. 
44 13:34. 
00 i;33l. 
56 1335, 
11 13:35. 



Ai*c. 



Tan. 



2125.00 
2125.42 
2125.83 
2126.25 
il26.6^ 
2127.08 
2127.50 
2127.92 
2128.3:3 
2128.75 



1050 

1050.68 

1050.99 

1051.29 

1051.60 

1051.91 

1052.22 

1052.-52 

10.52.82 

1053.13 



2129. 
129. 
2130. 
21:30. 
2130. 
2131. 
2131. 
21:32 
2132. 
2132. 

2133. 
2133. 
2134. 
2134. 
2135. 
2135. 
2ia5. 
2136. 
2136. 
2137. 

2187. 
2137. 
2138. 
2i:38. 
2139. 
2139. 
2140. 
2140. 
2140. 
2141. 



67 
08 
50 
92 
33 
•5 
1 

58 
00 
7312145.42 



2141.' 
2142.( 
2142 ! 
2142.1 
2148.5 
2143.^ 
2144. 
2144.1 
2145. ( 



12 2145 
50 2146 
89 2146 
28 2147 
66 2147 
06 2147, 
45 2148. 
84 2148, 
22 2149 
62 2149 



ims. 

1053. 
1054. 
1054. 
1054. 
1054. 
1055. 
ia55. 
1055. 
1056. 

1056. 
1056. 
1057. 
1057. 
1057. 
1058. 
1058 
1058. 
1058. 
1059. 

1059. 
1059. 
1060. 
1060. 
1060. 
1061 
1061 
1061 
1002 
1062. 

1062. 
1063. 
1063. 
1063. 
1063. 
1064, 
1061 
1064 
1065. 
1065. 

1065 

1066 

1006 

1066 

106' 

1067 

106' 

1067, 

1(168 

1068 



Arc. 

1700.00 
1700.33 
1700.67 
1701.00 
1701.33 
1701.67 
1702.00 
1702.33 
1702.67 
1708.0J 

1703 33 
1703 67 
1704.00 
1704. 3J 
1704.67 
1705.00 
1705.33 
1705.67 
1706.00 
1706.33 

1706.67 
1707.00 
1707.33 
1707.67 
1708 00 
1708.33 
1708.67 
1709.00 
1709.33 
1709.67 

1710.00 
1710.33 
1710.67 
1711 .00 
1711.:33 
1711.67 
1712.00 
1712.33 
1712.67 
1713.00 

1713.33 
1713.67 
1714.00 
1714.33 
1714.67 
1715.00 
1715.83 
1715.67 
1716.00 
1716.33 

1716 67 
1717.00 
1717.3:3 
1717.67 
1718.00 
1718.:3:3 
1718.67 
1719.00 
1719.3:3 
1719.67 



21G 



TABLE XIV.— ACTUAL TANGENTS, ETC?. 



6** Carve. 



Tan. 



875.434 
W5.e92 
875.9f50 
876. a03 
876.456 
876.714 
876.972 
877.2^5 
877.479 
877.737 

877.995 
878.253 
878.510 
878.764 
879.017 
879.276 
879.533 
879.791 
880.049 
880.307 



1416.67 

1416.94 

1417.22 

1417.60 

1417.78 

1418.06 

1418.83 

1418.61 

1418. 

1419.17 

1419.41 
1419.72 
1420.00 
1420.28 
1420.56 
1420.83 
1421.11 
1421.39 
1421.67 
1421.94 



880. 
880. 
881. 
881. 
881. 
881-. 



882 



883 

883 
884 

es4 

884 
884. 



885.714 

885.9' 

886.230 

886.488 

886.746 

887.008 

887.271 

887.529 

887.787 

888.045 



888 8031480. 
888.5611480. 
888.81911481 



Arc. 



1422. 
1422. 
1422. 
1423. 
1423. 
1423. 
1423. 
1424. 
1424. 
1424. 

1425. 
1425. 
1425. 
1425. 
1426. 
1426. 
1426. 
1426. 
1427. 
1427. 

1427. 
1428. 
1428. 
1428. 
1428. 
1429. 
1429. 
1429. 
1430. 
1430. 



7<» Curve. 8® Curve. »• Curve. 10» Curve. 85«» 



Tan. 



7S0.493 
750.714 
750.935 
751.158 
751.869 
751.590 
751.811 
752.028 
52.245 
752.466 



1214.29 
1214.52 
1214.76 
1215.00 
1215.24 
1215.48 
1215.71 
1215.95 
1216.19 
1216.43 



889.077 
889.335 
889.598 
889 860 
890.118 
890.876 
890.639 



1431. 
1481. 
1431 . 
1482. 
1432. 
1432. 
1433. 



56 



752. 

'53. 
75:1 
r53. 
!oi. 
754, 

54 
754 

54 

754. 
755. 

'55. 
755. 

•55. 
755. 
756. 
756. 
r56. 
756. 

757. 
757. 
757. 
757, 
757. 

•68 

•58. 

■68. 

■58. 

•59. 



Arc. 



759.305 

759.526 

759.74 

759.969 

r60.190 

(60.415 

reo. 640 

r60.861 

r61.082 

r6i.3a4 



1216 

1216 

1217 

121' 

1217 

121 

1218 

1218 

1218 

1218 

1219. 
1219. 
1219. 
1219. 
1220. 
1220. 
1220. 
1220. 
1220. 
1221. 

1221. 
1221. 
1221. 
1222. 
1222. 
1222. 
1222. 
1223 
1223. 
1223. 

1223 
1224, 
1224 
1224 
1224 
1225. 
1225, 
1225, 
1225, 
1225, 

1226. 



Tan. 



Arc. 



656.80' 
657.000 
657.194 
667.884 
657.574 
657.767 
657.961 
658.151 
658.311 
658.634 



662.584 



05 660. 
29 660. 



1226 



•61.625 
761.746 
761.96: 

'62.188:1226. 
762.409 1227. 

'62 (•)35;i227. 

•62.860,1227. 

'63.081 11227. 

63.302 1228. 

•63.527 1228. 



664.! 
664.' 
664.1 
065.: 
665. J 
665.' 
665. ( 
665. J 



Tan. I Arc. 



1062. 5t) 

1062.71 

1062.92 

1068.13 

1063.33 

1063.M 

1063.75 

1063.96 

1064 

1064.38 



583.950 
584.122 
584.294; 
584.463 
584.631 
584.804 
584.976 
585.144 
585.818 
585.485 



Tan. 



1064. 
1064. 
1065. 
1065. 
1066. 
1065. 
1065. 
1066. 
1066, 
1066. 

1066. 
1066. 
1067, 
1067 
1067. 
1067, 
1067. 
1068 
1068 
1068, 

1068. 
1068. 
1069. 
1069. 
1069. 
1069 
1070 
1070 
1070 
1070 



520 1070. 
713 1071. 
90711071. 
100 1071. 
294 1071. 
491 1071. 
688 1072. 
88111072. 
0751072. 
666.2681072. 



19 666. 
43,666. 
67666. 
90 667. 
14 667 
;«667. 
62 667 
86 667. 
10 668. 
33 668. 



46211072 
656 10:3 
849 1073 
043 10:3 
286 1073 
433 1073 
6301074 
824 1074 
017 1074 
215 1074 



944.444 
944.630 
944.815 
945.000 
945.185 
945.370 
945.656 
945.741 
945.926 
946.111 



657 

830 
002 
170 
3:^9 
511 
683 
a56 
0'.'8 
200 

871 
644 
716 
,885 
054 
.226 
.398 
,570 
,742 
.914 

.086 

.258 
.430 
.602 
,774 
946 
118 
290 
462 
685 

8O: 
979 
151 



525.689 
525.8441 
5*25.999 
626.151 
626.303 
526.458 
526.613 
'65 
626.91 
527.072 



946. 
946. 
946. 
946. 
947. 
947. 
947. 
947. 
947. 
947. 

948, 
948, 
948, 
948, 
948, 
949, 
949 
949 
949 
949 

950. 
960. 
950. 
950. 
950, 
960. 
951 
961 
951, 
951, 

951. 
952. 
952. 
952. 
952. 



496 
670 
845 952 
017,953 
189 953 
362 963 

584 953, 
7061953, 
SI 8 954, 
050 954, 
22-2 1 954, 
397 954, 
572'9.'">4. 
744:955. 
916.955. 
O92I955. 



Arc. 

850.000 
850.161 
850.338 
850.500 
850.667 
850.883 
851.000 
851.16' 
851.333 
861.500 

851.661 
851.883 
862.000 
852.161 
852. 33J 
852.500 
852.667 
852.883 
853.000 
853.16' 



036 '859 
194 859 
8521859 
607la59 
662 859 



M. 



217 • 



TABLE XIV.— ACTUAL TANGENTS, ETC. 



86» 1*» Garve. »« Curve. 



M. Thd. I Arc 
WW.oi 8000.00 



o:i44.56 8tt01.6: 
5:i46.n,8«»3.8^ 
5:il7.(J5SWI5.00 
5a4».5J0 8(i06.0: 
5850.78 8608 i» 
5352.85 8610.00 



5:r)8.1K) 
5:i55.45 
5857.02 



5858. 
586«). 
5361, 
r>8«8. 
5364. 
.V«6. 
5367. 
.VW9. 
5871 . 
53?^. 

5374. 
5375. 
5877. 
.5878. 
5380 
5382. 
o^i. 
5385. 
5:386, 
5388, 

5389, 
5:W1 
5893. 
5:394. 
5896. 
5:397. 
.5899. 
5100 
5402 
5404 

54a5 
5407 
5408 
5110 
5411 
5413 
5415 
5416 
5418 
5419 

5421 . 
5423 
5424. 
5126. 
5127. 
5429. 
5430. 
5482. 
5434 
5485 



8611.61 
8613. :« 
8615.00 



Tan. I Ai-c. 

2671.60 4»00700 
2672.88 4300.88 
2673.15 4301. 6^ 
2673.93 4302.50 
.•674.70 4803.38 
2675.49 4804.17 
2- -.76. 27 4305.00 
2677 05 4305 
i677. 82 4306.67 
2678.6114307.60 



60 8616. 
14 8618. 
69 8620. 
27,8621. 
84 8623. 
428625 
99 8626, 



8628 
8630 
8631. 

Sfm 
8635 
86:36 
8638. 
8640. 
8641. 
8643. 
8645, 
8616. 
8648, 

8650, 
8651 
8653 
8655, 
8656 
86.58. 
K660. 
8661. 
866:3. 
8665. 



,00 
67 
38 

,00 
67 
:33 
00 
67 
88 
00 

6: 

33 

00 
67 
38 
00 
67 

m 

00 
67 

83 
00 
67 
.33 
00 
6T 
( 3:3 
(.00 
8<i96.6: 
8698.33 



8668 
8670 
8671 
867:3 
8675 
8676 
8<J78 
86S0 
8681, 

8683, 
8685, 
8686, 
8688 
8«H»0, 
S691 



*679 40 4808.33 
.17 
.00 
.83 
67 
.50 



2080, 
2681, 



2688 
2684 
2684 
•2685 



2687. 

2688. 
26'<8 
2689. 
2690. 
2691 . 



2693 
2694 



2695. 



•^97. 
2693. 
2698. 
2699. 
2700. 
i70l. 
2702. 

2702. 
2708 
2704. 
2705. 
•2706. 
2706. 
•2707. 
27('8. 
09. 
2710. 

•2710. 
2711. 

18. 
2713. 
•i713. 
'27\4. 
2715. 

16. 
•2717. 
2717. 



4809. 
4.810, 
4310. 
4311. 
4312. 
4313. 
4314 
4315. 
4315. 

4316. 
4817. 
4818 
4319. 
4820 
4:320. 
4:321. 
43-i2, 
432:3, 
4324, 

4825, 
4:325 
4:326 
4327 
4:3-28, 
4:329. 
43:30 
43:30 
4331. 
4332 



438:3 
4:384 
4:3:i5 
4.8a5 
4336 
4:337 
1338 
4:3:39 
4840 
4340 

4341 
4342 
4343 
4844 
4345 
4345 
4:346 
4:34' 
4348 
4819 



3*» Carve. 4*» Curve. 5« Curve. 



Tan. 



1781.19 
1781.70 
1782.22 
1782.73 
1788.25 
1783.78 
1784.80 
1784 82 
1785.3:3 
1785.86 



1786. 
1786. 
1787. 
1787. 
1788. 
1788. 
1789. 
1790. 
1790. 
1791. 

1791. 
1793. 
1792. 
1793. 
1793. 
1794. 
1794, 
1795, 
1795. 
1796. 

1796. 

1797, 
1:97. 
1798 
1798. 
1799. 
1799. 
1800. 
1801 
1801. 

1802 
1803. 
1803. 
180:3. 
1804. 
1804. 
1805. 
1805. 
1806. 
1806. 



Arc. 



2866.67 

•2867.22 

•2867.78 

2868.33 

•<»68.89 

•2869.44 

2870.00 

2870.66 

2871.1 

2871.67 



38 2872. 
90 2872. 
412873. 
94 2873 
472874 
99 2875. 
52 2875 
03 2876. 
55 2876 
0712877. 



60 2877.78 
12 2878.8:3 
65'28;8.89 
16,2879.44 
68 2880.00 
20 2880.56 
7:3-2881.11 
26 2881.6' 
78 2882.22 
312882.78 



:i5;2883, 
86'2884 
39'-2885, 
9l'28a5, 
44|2886. 
96 2886 
4912887. 
01|2887. 
54/2888, 



0«;2888 
59;-2889.44 
12 2890.00 
64 2890.56 
17,2891.1 
69 2891.67 
22; -2892. 22 
74 2892.78 
27 2893.:38 
79,2898.89 



1807.82 2894 
1807. a5 2895 
1808.39 2895 
1808.91 2896 
1809.44 2M96 
1801). 96 2897 
1810.49 2897, 
1811.01 -2898. 
191 1. .54 2898 
1812.06 2899 
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Tan. 



13.36.01 
1386.40 
13:36.79 
18.37.17 
ia37.56 
1.3:37.95 
13:38 .35 
1338.78 
1.389.12 
1889.52 



2150.00 
21.50.42 
•2150.83 
2151. -2.5 
2151 6^ 
2162.08 
21.52.50 
21.52.92 
2153.33 
2163.75 



1389. 
1840 
1.340. 
1841, 
1.341 
1.341. 
1:342. 
1342, 
1343 
1343, 



1343.82 

1.344.21 

1:344.61 

1:345.00 

1345.38 

1845.78 

1346.1 

1846.. 56 

i:i46.96 

1:347.80 



1.347, 
1.848, 
1348 
1348, 
1349, 
1849, 
i:i50. 
1.350, 
i:i50. 
1:3.51. 

1.351 . 
ia52 
1.3.52. 
18.2, 
i:i58. 
1.3.58, 
i:i54, 
ia54. 
1.354. 
1.355. 

1.355. 
1.356. 
1.356. 
18.56. 
1:357. 
13.57 
1.3.57. 
1.3.58. 
185S. 
ia59. 



Arc. 



Tan. Arc. 



2154 
2154. 
2155. 
2165 
2165, 
2166 
2156, 
2157, 
2157. 
2157. 

2168, 
•2158, 
2159, 
2159 
2160, 
2160 
-il60, 
2161, 
2161. 
2162 

2162 
2162 
2168 
2163, 
•^164 
2164 
2165 
2165. 
165, 
166, 

•2166 
•2167, 
2167 
167, 
168, 
2168. 
2169, 
2169. 
2170. 
2170. 

•2170. 
2171. 
2171. 
2172. 
2172. 
2172. 
2178. 
2173. 
2174. 
2174. 



68 



10(i8.9:3i 

1069.241 

1069.551 

1069.86 

1070.1 

1070.48 

1070.80 

1071.11 

1071.42 

1071.78 



1072. 
1078 
1072. 
1072. 
1078, 
1073. 
1073. 
1074 
1074 
1074. 

1075, 
1075, 
1075. 
1076. 
1076. 
1076. 
1077. 
1077. 
1077. 
1078. 

1078. 
1078. 
1078. 
1079 
1079, 
1079. 
1080. 
1080. 
1080. 
1081. 

1081. 
1081. 
1082. 
1082. 
I0«2. 
1083. 
1083 
1088. 
1083, 
1084. 

1084. 
1084. 
1085. 

ioa5. 
nm 

1086 
1086 
1080. 

ias7 

1087 



17'20.00 
1720.33 
1720.67 
1721.00 
1721.33 
1721.67 
17^22.00 
1722 :33 
1722.67 
1723.00 

1728.33 
1728.67 

1724 00 
1724. 33 
1724.67 

1725 00 
1725.:38 
1725.67 
1726.00 
1726.33 

1?86.67 
1727.00 

1727 67 
1728.00 
1728.33 
1728.67 
1729.00 
1729.33 
1729.67 

1730.00 
17.80.. 33 
17.30.67 
1731.00 
1 731.. 33 
1731.67 
1732 00 
1732.33 
17^.67 
1733.00 

1738.33 
1788.67 
1734.00 
1784.83 
17.34.67 
1785.00 
1735.83 
1735.67 
1736.00 
1736.a3 

1736.67 
1787.00 
1737.38 
1737.67 
17.38.00 
1738.. 88 
17.^8.67 
1739.00 
1789.33 
irJ9.67 



TABLB XIV.— ACTUAL TANGENTS, ETC. 




903.971 

9i>4.239 

901.506 

904 

905.0*2 

905.294 

905.557 

905.8:;i0 

906.082 

906.&15 
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TABLE XIV. — ACTUAL TANGENTS, ETC. 



870 xo Curve. »«» Curve. 3« Curve. 4o Curve. S* Curve. 



Tan. 

54^7721 
5438.81 
5440.42 
5441.99 
5443.57 
5445 14 
5446.72 
5448. 3^> 
5449.9:^ 
5451.1 



50 81 



8700.00 
8701. d7 
8708.8:1 
8705.00 
8706.61 
8708.33 
8710.00 
8711.67 
8713.33 
15.00 



5153, 
5454, 
5456 
5457, 
5459 
5461, 
5462 
5464 
5465 
5467 



5470 
5472 
5473 
5475 
5476 
5478, 
.>180, 
5481. 
54t?8. 

5484, 
5486. 
5488. 
5489. 
5491. 
5492. 
5494. 
5196. 
.5497. 
5499. 

5500. 
5502. 
5504, 
5505, 
5507, 
5o0S. 
5510. 
5512. 
5513. 
5515. 

5516. 
5618. 
5520. 
5521. 
5523. 
5525. 
5526. 
5528, 
55'-» 
5531 



Arc. 



2718.70 
2719.51 
-'720.31 
2721.10 
2721.88 
2722.67 
2723.46 
2734.26 
2725.06 
2725.85 



8716, 
8718, 
8720 
8721 
8723, 
8725 
8726 
8728 
87;jO, 
8731, 

8733 

87*5, 
87:i6, 
87«, 
8740. 
8741. 
8743. 
8745. 
8746. 
8748. 

8750. 
8751. 
8753. 
8755. 
8756. 
8758. 
8760. 
8761. 
8763. 
8765. 



8768. 
87:0. 
8771. 
8773. 
8775, 
8776, 
8778, 
8780, 
8781. 

8783, 
8785. 
8786. 
8788. 
8790, 
8791 
8798, 
8795, 
8796 
8798, 



Tan, 



2726 
2727 
2728 
2729 
2729, 
2730 
2731 
2732 

2;:d3 
2783 

2734 
2735 
2736 
2736 
2737 
2738 
2789 
2740 
!740 
2741. 

2742. 
2743. 
2744. 
2744 
2745. 
2746. 
2747. 
2748, 
2748. 
2749. 

2750. 
2751, 
2752. 
2752 
2753. 
2754. 
2755. 
•ii56. 
2756. 
2757. 

2758. 
2759. 
•2760. 
2760. 
2761 
2768 
276:i 
2764, 
2765 
•2766 



Arc. 



4350.00 

4350.83 

4351.61 

4352.50 

4:153. 3:3 

4:i54.1 

435.^.00 

4:155.8:1 

4356.67 

4357.50 

4358.3:1 

4:159.1 

4300.00 

4360.8: 

4:161.61 

4:162.50 

4:163.3:1 

4364.1 

4365.00 

4:165.83 

4366.67 
4367.50 
4:168.33 

.1 

4370.00 
4370.83 
4371.67 
4372.50 
4:i7:i.3;l 
4:174.1 

4375.00 
4375.83 
4376.61 
4377.50 
4:178.3:1 
4:179.17 
4380.00 
4380.8:1 
4381.07 
4382.50 

4383.33 

4384.1 

4385.00 

4:185.83 

4386.67 

4387.50 

4:188.83 

4389.17 

4:190.00 

4390.83 



4:192, 
4:193 
4394 
4:195 
4395 
4396 
4197 
4398 
4:199 



Ian. 



812.59 
813.12 
813.66 
814.18 
814.71 
815.23 
815.76 
816.30 
816.83 
817.36 

817, 

818.42 

818.95 

819.48 

820.00 

820.54 

821.07 

821 60 

82i.l2 

822.66 

1.19 
823.72 
824.24 
824.78 
825.31 
825.85 
826.88 
826.91 
827.43 
,827.97 



2900.00 
2900.56 
2901.11 
2901.67 
2902.22 
2902.78 
290:1.38 
2903.89 
2904.44 
2905.00 



:828.50 

829.04 

829.67 

830 10 

830.64 

831.17 

831.71 

832.23 

832.76 2921 

.833.29 2921 



Arc. 



2905. 
2906, 
2906, 
2907, 
2907. 
2908, 
2908, 
2909. 
2910. 
'2910. 

2911. 
2911. 
2912. 
2912. 
v>913. 
2<.n3. 
2914. 
2915. 
2915. 
2916. 



2916 
2917, 
2917, 
2918, 
2918, 
2919, 
2920, 



22 

834.36 2922.78 
33 



8:14 90 



8:15.43 
8;i5.97 
836.50 
;837.04 
837.57 
838.11 
1838.64 

839.18 
839.71 
840.25 
840.78 
841.82 
841.86 
842.41 
842.91 
843.48 



292:1.5 
2923. 
2«24. 
2925. 
2!>25. 
2926. 
2926. 



2927. 
2928. 

29-<;8. 

2929. 
2»30. 



44 

00 
56 
11 
67 
22 
844.01 12932.78 



2931. 
2981. 
293i.! 



Tau. 



1359.57 

1359.97 

1360.37 

1360.76 

1361.16 

i:l61.55 

1361.94 

1362 34 

1362 

1363.14 



1863, 
1363 
Vi64. 
1364, 
1:165, 
1:165. 
18)5. 
!:166, 
1:166. 
1867. 

1367. 
1367. 
i:i68, 
1368. 
!369. 
1369. 
i:i69. 
1870. 
i:i70. 
1371. 

1871. 
1:171. 
i:i72 
|:172. 
1:173. 
1:173. 
1:173. 
1374. 
1:174. 
1375. 

1375. 
1375. 
1376. 
1376. 
1377. 
1:177. 
1377. 
1:178. 
1378. 
1379. 

1379. 
1:179. 
1380. 
1380. 
K181. 
i:i81. 
i:iHl. 
1382. 
1382. 
1383 



Ard: Tan. 



2175.00 1087. T 
2175.42,1088.09 
2175.83 1088.42 
2176.25 1088.73 
2176.6711089.05 
2177.081089.36 
2177.501 1089. 68 



2177.92 
2178.33 
2178.75 



2179. 
2179, 
2180. 
2180. 
2180. 
2181. 
2181 . 
2182. 
2182. 
2182. 

2183. 
2183. 
2184 
2184. 
i»185. 
2185. 
2185. 
2186. 
2186. 
2187. 

2187. 
2187. 
2188. 
2188. 
2189. 
2189. 
2190. 
2190. 
2190. 
2191. 

2191 . 
2192, 
2192. 
2192. 
2193. 
2198. 
2194. 
2194. 
2195. 
2195. 

2195. 
2196. 
2196. 
2197. 
2197. 
2197. 
2198. 
2198. 
2199. 
2199. 



1090.00 
1090.32 
1090.63 



1090 
1091 
1091 
1091 
1092. 
1092 
1092 
1093 
1098 
1098 

1094 
1094 
1094 
1095 
1095 
1095 
1096 
1096 
1096 
1097, 

1097, 
1097 
1091 
1098 
1098 
1098 
1099 
1099 
1099 
1100, 

1100, 
1100 
1101 
1101 
1101 
1102 
1102 
1102, 
1103 
1103 

1108 
1104 
1104 
1104 
1105 
1105, 
Iia5 
1105 
1106 
1106, 



1746.67 
1747.00 
1747.33 
1747.67 
1748.00 
1748.38 
1748.67 
1749.00 
1749.83 
1749.67 

1750.00 
1750.33 
1750.67 
1751.00 
1751 .83 
1751.67 
1752.00 
1752,33 
1752.67 
1758.00 

1753.83 
53.67 
54,00 
1754,83 
1754.67 
1765,00 
1765.33 
1755.67 
1756.00 
1756.33 

1766.67 
1757.00 
1767,33 
1757.67 
1758.00 
1758.33 
1758.67 
1759.00 
1759.33 
1759.67 
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TABLB XIV.— ACTUAL TANGENTS, ETC. 



6o Carre. 7» Carre. S** Carre. 9» Carre. 10» Carve. 87» 



Tan. 



906.606 
906.8T3 
9t»7.143 
907.406 
907.668 
907.9:W 
908.194 
908.461 
908.7-J9 
906.99ca 

909.354 
W9.5sii 
900.789 
910.052 
910.815 
910.582 
910.850 
911.112 
911.375 
911.643 

911.910 
912.173 
912.436 
912.703 
912.971 
918.288 
913.506 
918. 76J 
914.03; 
914.299 

914.566 
914.834 
915.101 
915.369 
915.636 
916.904 
916.171 
916.4S4 
916.697 
916.964 

917.232 
917.499 
917.76: 
918.034 
918.302 
918.569 
918.83: 
919.104 
919.872 
919.639 

919.90: 
9-i0.174 
920.442 
920.709 
920.977 
921.249 
921.521 
921.780 
922 056 
922.824 



1450.00 
1450.28 
1450.56 
I450.a3 
1451.11 
1451.39 
1451.67 
1451.94 
1452.22 
1452.50 



1453 
1453 
1458 
1458 
14M 
1454 
1454 
1455 
1465 



Arc. 



-.21 
777.446 
77.676 
777.901 
778.126 
778.352 
778.577 
778.806 
779.035 
779.261 



1455.56 
1455.83 
1456.11 
1456.89 
1456.67 
1456.94 
1457.2^ 
1457.50 
1457.78 
1458.06 



1458 
1468. 
1458. 
1459. 
1459 
1459, 
1460 
1460. 
1460. 
1460 

1461. 
1461, 
1461. 
1461. 
1462. 
1462 
1462 
1463. 
1468. 
1463. 



1463.89 

1464.17 

1464.44 

1464. ?2 

1465.0() 

1465.28 

1465.56 

1465. 8:^ 

1466.1 

1466.89 



Tan. 



486 
.715 
.945 
170 
305 
624 
854 
079 
.804 
533 

763 
988 
213 
443 
672 
901 
130 
856 
581 
810 

040 
269 

498 
728 
957 
18<1 
416 
641 
8(i6 
095 



1242 86 
1243.10 
12-13. 8:i 
1243.57 
1243.81 
1244.05 
1244.29 
1244.52 
1244.76 
1245.00 

1245.24 

1245.48 
1245.71 
1245.95 
1246.19 
1246.43 
1246.67 
1246.90 
1247.14 
1247.88 



Arc. 



680.195 
680.396 
680.5971 
680.794 
680.991 
681.188 
681. 3a5 
681 586 
681.787 
681.984, 



1247 
1247. 
1248. 
1248. 
1248 
1248. 
1249 
1249 
1249 
1249 

1250 
1250 
1250. 
1250. 
1250 
1251. 
1251 
1251 
1251 
1252. 



1252.88 
1252.62 
125l>.8C 
1263.10 
1253.83 
1253 57 
12.53.81 
1254.0) 
1254.21) 
1254.52 



1254. 
1255 
1255 
1255. 
12.55 
12.55 
1256 
1254} 
1256 
125(i 



Tan. I Arc. 



1087 50 
1087.71 
1087.9-> 
1088.1.} 
1088.38 
1088.54 
1088.75 
1088.96 
1089.17 
1089.88 



604.744 
604 922 
606.101 
605.276 
605.451 
605.626 
605.802 
605.990 
606.158 
606.884 



!. 181 1089. 
1.8821089. 
!.582|1090 
!.779;1090 
1.977,1090 
[.1771090. 
1.8781090 
L 575 1091 
1.772 1091. 
1.9731091. 



688.166 



t.567 
(.7t'8 
(.969 
1.170 
1.370 
1.571 

rr2 

,9« 



689 



1091 
1091 
1092 
1092. 
1092 
1092 
1092 
1098 
1093 
1093 

1093. 
1093. 
1094. 
1094. 
1094 
1094 
J0P5. 
1095. 
1095, 
1095. 

1095 
1096. 
1096 
1096. 

lom. 

1096 
1097. 
1097 
1097 
1097. 

1097. 
1098. 
1098. 
1098. 
1098, 
109^, 
1099, 
1099, 
1099, 



Tan. 



609 
687 
866 
041 
216 
3a5 
573 
748 
924 
.102 

281 
456 
.681 
.809 
988 
166 
845 
520 
695 
.874 

052 
231 
409 
581 
766 
944 
123 
298 
473 
662 

830 
009 
18: 
365 
544 
72-2 
901 
079 
258 
436 

614 
798 
971 
150 
328 
510 
691 
870 
048 
221 



966.661 
906.852 
967.037 
967.222 
967.40; 
967.693 
967.778 
967.963 
968.148 
968.833 

519 
704 



Arc. 



Tan. Arc. 

544 409, 
544.569 
544. ISO 
544.888 
545.046 
545.203 
545.861 
546.522 
546.682 
546.840 



751 
908 
069 

89() 
551 
700 
86(; 
027 

1P8 
848 
509 
67U 
88(1 
991 
151 
309 
46^ 
62b 

788 
949 
110 
270 
43J 
591 
752 
913 
073 
234 

895 
556 
716 
876 
037 
201 
864 
525 
6a5 
846 



870.000 
870.161 
870. 8a3 
870.600 
870.667 
870.833 
871.000 
871.16: 
8n.83:^ 
871.500 

871.667 
871.838 
872.000 
872.167 
872.888 
87T2.500 
87^2.667 
872.833 
873.000 
878.16: 



500 



.000 
167 
838 

.500 
66' 
S&i 
000 

16: 

.333 
500 

667 
888 
00(1 
167 
338 
500 
667 
888 
000 
167 
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TABLE XIV. — ^ACTUAL TANOBNTS, ETC. 



88* 1» Carre. a® Carve. 3» Carve. 4« Carve. 



5533.U7 
5584.61 

5587.88 
5539.48 
5541. l;;i 
554-^.75 
5544.35 
5545.96 
5647.66 



Tan. 



Arc. 



8800.00 
8801.67 
8803.33 
8805.00 
8806.67 
8808.33 
8810.00 
8811.67 
8813.3:^ 
8815.00 



Tan. 



5519. 
5550. 
5562. 
5.>54. 
555:>. 
5657. 
5558. 
5560. 
.5562 
5563. 

5565. 
5566, 
5568. 
5570. 
5671. 
5.573. 
5575. 
5576. 
5578. 
5579. 

5581. 
.558:1 
5.584 
5580 
.5588 
.5589 
5591 
.•)592 
5594 
559G 

.5597 
5599 
5001 

fum 

.')604 
50a5 
5007 
.•)0()9 
5610 

r)0J2 

r>6H. 
.-)0!5. 
^017. 
:>619. 
.50^0, 
:)0-22, 
.•)623, 
56-.'6, 
5627 
5628, 



2766. 6:i 
2767.44 
2768.24 
2769.04 
2769.84 
2770.66 
2771.48 
2772.28 
2773.08 
2773.88 



8816. 
8818. 
8820, 
8821. 
882:i. 
8825. 
8820. 
8828. 
8830. 
8831. 

8833. 

8835. 
88.36. 
8S:W. 
8840. 
8841 
8813 
8845. 
8840. 
8S48. 

8S50 

8851 
8853, 
8855 
88.56 
8858 
8800 
8h6l 
88o3 
8865 



8S08 
8870 
88'. 1 
8873 
8S75 
8876 
8878 
8880 
8881 



Arc. 

44007ob 

4400.88 

4401.6^ 

4402.50 

4403.33 

4404 

4405.00 

4405.83 

4406.61 

4407.60 



2774 
2775 
2776 
2777 
277; 
2778, 
2779 
2780 
2781 
2781 

2782. 
2783 
2784 
27a5 
2786 
2780 
•i781 
2788 
89 
2790 

2790. 
2791 
279. ». 
2793. 
2794 
2791 
2795. 
796, 
2797. 
i798. 

2799 
2799 

2800 
2801 



8885 
8880 



41 
04 
07 
31 
94 
00 
2018896 



8891 
8893 



.33 2802 
.00 2S03 
. 6712803 
,a3i2H04 
,0012805 
.67 2806, 

.33'.2807 
00;2807, 
.07,2808, 
,3:12809. 
,00,2810, 
,67 2811 
,33 2812, 
.00 2812, 
,67 2813 
.33 2814 



1844.. 55 
1845.08 
1845.61 
1840.15 
1846.68 
1847.28 
1847.77 
1848.31 
1848.84 
1849.38 



4406, 
4409, 
4410 
4410 
4411 
4412 
4413 
4414 
4415 
4415 

4416 
4417 
4118 
4419 
4420 
4420 
I4-.»1 
4422 
4423. 
4424, 

4425. 
4425. 
4426. 
4427. 
4428. 
4429. 
4130. 
1430. 
44:11. 
4432. 

4433. 
44:14. 
44:i5. 
44;15. 
44:10. 
4437. 
4438. 
44:19. 
414<). 
1440. 

«41. 
4442. 
4443. 
4444. 
1445. 
4445. 
4410. 
4447. 
4448. 
4449. 



Tail, 



29:13.. 33 
2«:13.89 
21134.44 
2935.00 
2935.56 
2936.1] 
i9;lC.61 
29.37.22 
i937.78 
2938.33 



1849 
1850. 
1861 
1851 
18.52, 
1852 
1853 
ia53 
1854 
1854 

1865 
ia55 
ia56 
18.56 
18.57 
1858 
18.58 
18.59. 
18.59 
1860, 

1860 
1861, 
1801 
1862, 
1802, 
1803, 
180:1 
1864 
1865 
1865 



1866, 

1860 

186' 

Ijso: 

1868 

1868 

1869, 

1809 

1870 

181 

1871, 
1872, 
1872 
1873 
1873 
1874 
1874 
1875 
1875 
1870 



Arc. 



1.3H3.5.3! 
138:1.94 
1384.:14 
1384.74 
18a5.14 
1.385.55 
1385.96 
1386.86 
1386.76 
1387.16 



2989. 
2940. 
2940. 
2941. 
2941. 
2942. 
.•942. 
2943. 
,'943. 

2944, 
2945. 
-'945, 
2946. 
2946. 
.'947. 
-♦947. 
2948. 
2948. 
2949. 

2950. 
2950. 
2951 . 
2951, 
-'952, 
2952. 
295:1. 
2953. 
2954. 
-2955. 

•2955. 
29->6. 
2956. 
2957. 
2957 
2958. 
2958. 
2959. 
2960. 
2960. 



r29Cl 

J 2961 

i 2962 

1 2962, 

>2903 

2963, 

12964, 

^2965 

..9512965 

1.49,2966 



5" Curve. 



Tan. Arc. 

2200.00 
2200.42 
2200.8:1 
2201.26 
2201.67 
■2202.08 
2208.50 



Tau. 



1887. 
1887 
1.388 



1389, 
1890. 
1890. 
1390. 
1391. 

1891. 
1892. 
1392. 
1392. 
139:1. 
i;i93. 
1:19I. 
1.391. 
1394, 
1395. 

1395. 
1.396. 
1396. 
1:196, 
13:17. 
1397. 
1398, 
1398. 
1398. 
1399. 

1399. 
1400. 
1400. 
1400. 
1401. 
1401. 
1402. 
1402. 
14«»2, 
1403. 

14a3. 
1404. 
1404. 
1405. 
1405. 
1405. 
1406. 
1406. 
1407. 
1407. 



2203.a3 
2208.75 



2204. 
2204. 
2206. 
2205 
2205. 
2206 
2206 
2207 
2207 
2207, 



2208.a3 
2208.75 

19 1 
2209.58 
2210.00 
2210.42 
2210.83 
2211 25 
2211.61 
2212.08 



2212. 
•2212. 
•2218. 
2213. 
2214. 
•2214. 
2215. 
2-215. 
2215. 
2216. 

•2216. 
•2217. 

2217. 
•2217. 
•2218. 
2218. 
•2219. 
•2-21 1». 
2-2--i0. 
2220. 



•22-20 
•2-221, 
2221 
2-i22, 
2-222! 
2-222, 
2223, 
2223. 
09l5i224, 
5012221 



1100.95 
1107.27 
1107.59 
1107.91 
1108.23 
1108.50 
1108.89 
1109.21 
1109.53 
1109.85 



1110. 
1110. 
1110. 
1111. 

nil. 

1111. 
1112. 
1112, 
1112. 
1113. 



118.42 
113.74 
114.06 
114.38 
114 
115.03 
15.:i5 
115.68 
116.01 
116.33 



1116.66 

1116.98 

1117.80 

1117 

1117.96 

1118.28 

1118.61 

1118.94 

1119.-26 

1119.69 



1119. 
1120. 
1120. 
11-20. 
1121 
1121 
1121 
1122. 
1122. 
1122. 

1128 
1123, 
1128 
11 -'4 
1124 
1124 
11 •i5 
1125, 
1125, 



Arc. 



1760.00 
1760.83 
1760.67 
1761.00 
1761.38 
1761.67 
1762.00 
1762.88 
1762.67 
1768.00 

1768.88 
1768.67 
1764.00 
1764.88 
17W.67 
17«6.00 
1765.88 
1765.67 
1766 00 
1766.88 

1766.67 
1767.00 
1767.33 
1767.67 
1768.00 
1 768.. 38 
1788.67 
1709.00 
1709. ;13 
1769.67 

1770.00 
1770.33 
1770.67 
1771.00 
1771 M 
1771.67 
1772.00 
1772.33 
1772.07 
1773.00 

1778.88 
1778.67 
1774.00 
1774.88 
1774.67 
1775.00 
1775.88 
1775.67 
1776.00 
1776.8:1 

1776.n7 
1777.00 
1777.88 
1777.67 
1778.00 
1778. a3 
1778.67 
1779.00 
1779.83 



581126.121779.67 



323 



TABLE XrV.— ACTUAL TANGENTS, ETC. 



e** Carve. 7*» Curve. 8«» Curve. 9* Curve. !©• Curve. 88» 



Tan. 



922.5t»l 
J)ae.859 
lte«.12tt 
9^3.394 

923.934 
9^.206 
9:»4.478 
924.741 
925.008 

925.276 
925.548 
925.820 
926.068 
926.355 
926.628 
926.900 
927.16: 
927.435 
927.707 

927.979 

928.24 

928.514 

928.787 

92i).059 

k29.327 

929.594 

929.860 

930.139 

930.411 



930.951 
931.218 
9-31.490 
931. 76:^ 
932.035 
932.30^ 
932.580 
932.852 
933.124 

983.396 
933.664 
9:S.931 
934.204 
934.476 
934.748 
935.021 
935.291 
935.565 
935.837 

936.110 
936.382 
936.654 
936.927 
937.199 
937.471 
937.743 
938.020 
938.297 
938.670 



Ai-c. 



Tan. 



1466.67 
1466.94 
1467.2s} 
1407.60 
1467.78 
1468.06 
1468.33 
1468.61 
1468. 8!» 
1469 

1469.44 



790.919 
791.149 
791.378 
791.60^ 
791.83' 
792.070 
792.:i04 
;9-J.533 
792.762 
792.991 



Arc. 



Tan. 



1469 
1470. 
1470. 
1470. 
1470. 
1471. 
1471. 
1471 
1471, 

1472, 
1472 
1472, 
1473, 
1473 
1473 
1473. 
1474, 
1474, 
1474. 



1475.00 

1475.28 

1475.56 

1475.83 

1476.1 

1476.39 

1476.67 

1476.94 

1477.22 

1477.50 



1477 
1478 
1478 
1478, 
1478 
1479 
1479. 
1479 
1480 
1480 

1480 
1480 
481 
1481 
1481 
1481 
1482 
1482 
1482 
148:1 



793, 
793 
793, 
793, 
794. 
794, 
794 
794. 
795, 
795. 

795, 
795. 
795. 
796, 
796. 
79t. 
;96. 
797. 
;97. 
797. 

797. 
798. 
798. 
798. 
798. 
799. 
799. 
799. 
•99, 
99. 

800. 
800, 
800, 
800. 
801. 
801. 
801. 
801. 
802. 
802. 



,768 
.997 

231 
.464 
.693 

923 

156 
,390 

623 

856 
086 
315 
549 
782 
.015 
.249 
.482 
.716 
.949 

.182 
.412 
,641 
.875 
.108 
.341 
575 
808 
042 
276 



1257.14 
1J57.38 
12.->7.«i2 
1257.86 
1258.10 

1258 33 
1258.5'; 
1258.81 

1259 o: 
1259.29 



692.18: 
092.388 
092.589 
692. 7t 9 
692.990 
693.194 
693.399 
698.599 
693.800 
694.001 



1259, 
1259, 
1260, 
1260, 
1260 
1260, 
1260 
1261 
1261. 
1261. 

1261. 
1262 
1262. 
1262. 
126 ». 
1203. 
1263, 
1263. 
1263. 
1264. 



694 



696 
696 
696. 
697 
697 
697 
697, 
697 



1264.29 
1264.52 
1264.76 
1265.00 
1265.24 
1265.48 
1265.71 
1265.95 
1266.19 
1266.43 

1866.67 
1266.90 
1267.14 
1267.88 
1267.62 
1267.86 
1268.10 
1268.33 
1268.57 
1268.81 



nU 



802 
802 
803 
80:1 
80:f 
803 
804 
804, 
804. 



509 1269. a5 
742 1269.29 
975 1269 52 
20911269, 
442 1270.00 
676 1270.24 
909 1270.48 
14711270.71 
384 1270.95 
6171271.19 



702.830 
.534 
.788 
943 
147 
351 
555 
768 
971 
175 



Arc. 



1100.00 
1100.21 
1100.42 
1100.63 
1100.83 
1101.04 
1101.25 
1101.46 
1101.67 
1101.88 



Tan. I 

6^5.405 
615.584, 
615.762 
615.941, 
616.119 
616.801 1 
616.482 
616.661 
616.839; 
617.018 



Aix;. 



Tan. 



Ai-c. 



1102 
1102 
1102 
1102 
1102, 
1103, 
1103 
1103 
1103, 
1108. 

1104, 
1104, 
1104 
1104 
1105 
1105, 
1105, 
1105. 
1105. 
1106. 

1106. 
1106 
1106. 
1106. 
1107. 
1107. 
1107. 
1107. 
1107. 
1108. 

1108. 
1108. 
1108. 
1108 
1109. 
1109 
1109, 
1109, 
1110, 
1110, 

1110 
1110. 
1110. 
1111. 
1111. 
1111. 
1111. 

nil. 

1112. 
1112. 



623 



[.878 
i.059 



977.778 
977.963 
978.148 
978.333 
978.619 
978.704 
978.889 
979.074 
979.259 
979.444 



Q2i 
623 
628 
624 
624.24li986.862 



778 



554.007 880. OOU 
554.167,880.167 
554.328 880.3:^3 
554.489 880.500 



554.649 
554.813 
554.976 
555.13: 
555.297 
555.458 



558.866 
559.026 
559.187 
559.851 
559.514 
559.678 
559.841 
560.005 
560.168 
560.332 



562.124 



562.451 
562.615 
562.778 
963*562. 942 
146'5«3.105 
333,568.272 
5191563.438 
704|5(>3.602 



880.66' 
880.833 
881.000 
881 16: 
881.338 
881.500 



885.167 



^86 



.000 
16' 



888. 



889 



.333 
500 
66: 
833 
000 
167 
333 

500i 57 
667 58 
8331 59 



TABLE XIV.— ACTUAL TANGENTS, ETC. 



890 1° Curve. »• Curve. 3« Curve. 4« Curve. 6« Curve, 



M. 



5(330.53 

5633. 71> 
5635.43 
5637.06 
56:^.69 
5640.3*^ 
5641.99 
5643.65 
5645.28 



Tan. 



Aixj. 



8900. OC 
8901 .KT 
[8903.33 
8905.00 
8906.6' 
8908.38 
8910.00 
8911.67 
8913.33 
8915. Ou 



5646 
5648. 
5650 
5<>51 
5653 
•M5. 
5656 
0658 
5660, 
5661 

5663 
5665, 
5666 
5668, 
5669 
5671 
5673 
5074 
5076 
5678 

5679, 
5G81 
568:3 
M584 
5686 
5688 
»689 
5691 
5693 
5694 



8916 
8918. 
89-^. 
8921 
89i3. 



5696.42 
5698.08 
•4 

5701.40 
57a3.06 
5704.73 
5706.39 
5708.05 
5709.71 
5711.37 

5713.03 
5714.70 
.5716.36 
5718.02 
5719.68 
5721 .84 



8928 
8930 
8931 

89a3. 
8935. 
8936. 
8938 
8940, 
8941 
8913 
8945 
H946 
8948, 

8950, 
8951 
8953 
8955 
8956 
8958 
8960 
8961 
8963 
8965 



8970, 
1 
3 
8975 
8976 
8978 
8980 
8981 

89a3. 
8985. 
8986 
8988 
8990 
8991 



5723. 00' 8993. 83 
00 
67 
33 



5724. 67 1 8995. ( 
5726.33'8996.( 
5727.99 8998.; 



Tan. I Arc. | 

2~T')T37t4450.00 
28I6.18;4450.83 
2817.00,4451.671 
2817.82 4452.60 
2818.63 4453. as 
2819.45 4464.17 
2820.274455.00 



1877. 04 '2966. 67 
1877.58 2967.22 
1878.12 2967.78 



2821 10 
2821.93 
«22.74 



•2828. 
2824. 
•,•825. 
2826. 
•826. 
-'827. 
2828. 
2829. 
28:^0. 
2830. 

2881 . 
283i. 
283:3. 
2834. 
2835. 
2*35. 
2836. 
2837. 

2839. 

2840. 
2840. 
■2841. 
2842. 
2843. 
2844. 
2844. 
2845. 
2846. 
2847. 

2848. 
2849. 
2849. 
2850. 
2a51. 
2852. 
2853. 
2854. 
2854. 
2855. 

2856. 
2857. 
2858 
28.59. 
2859. 
2860. 
2861. 
2862. 
280:3. 
2864. 



4455.83 
4456.67 
4457.50 



1878.67 
1879.21 
1879.76 
1880 SO 



1881.41 
1881.95 



2968.33 
2968.89 
2969.44 
2970.00 



880.86 2970.56 



4458. 
4459. 
4460. 
4460. 
4461. 
4462. 
4463. 
44W. 
1465. 
4465. 

4466. 
4467. 
4468. 
4469. 
1470. 
4470. 
4471. 
4472. 
4473. 
1474. 

4475. 
4475. 
4476. 
4477. 
4478. 
4479. 
4480. 
4480, 
4481 
4482 

44a3. 
4484. 
4485. 
4485. 
4486. 
4487. 
4488. 
4489. 
4490. 
4490. 

4491. 
4492. 
4493. 
4494. 
4495. 
4495. 
4496. 
4497. 
4496. 
4499. 



831882. 

1711883. 

00 1883. 

8311884. 

6711884. 

.50 1885. 

8:311885. 

17 

OJ 

83 



1886:; 
1886, 
1887, 



67 1887 
6011888 
331889. 



1889 
1890 
1890 
1891 
1891 
1892 



00 1893. 

831894 

67 1894. 

50 1»95. 

38! 1895. 

171896. 

001896. 
.83 1897. 

67 1897. 
.50 1898. 

88'l899. 
17 1899. 
001900. 
83 1900. 
67, 1901. 
50 1901. 
38 1902. 
171902. 
001903. 
831903. 

67' 1904. 
50 1905 
as 1905 
171906. 
00 1906. 
as 1907. 
67 1907. 
501908. 
33 1908. 
17 1909. 



2971.11 
2971.67 



2972, 
2978, 
29:8. 
2974. 
2975, 
2975. 
2976. 
2976. 
2977. 



2978 
2978 
2979 
2980 
2980 
2981 
2981 
2982 
2982 



2983. 
2984. 
2985. 
2985. 
2986. 
2986. 
2987. 
2987. 
2988. 

2988. 
2989. 
2990. 
2990. 
2991. 
2991. 
2992. 
2992. 



89 
44 
00 
56 
11 
67 

2!i 

78 

as 

2993.89 



2994. 
2995. 
20i»5. 
2996. 
2996. 
2997. 
2t)97, 
2998, 
2998, 
2999, 



Tan. 



1107.90 
1408.81 
1408.72 
1409.13 
1409.54 
1409.96 
1410.85 
1410.77 
1411.19 
1411.59 



1412, 
1412 
1412 
1413, 
1413, 
1414. 
1414. 
1414. 
1415. 
1415. 

1410. 
1416. 
1416. 
1417. 
1417. 
1418. 
1418. 
1419. 
1419. 
1419. 

1420. 
1420. 
1421 . 
1421. 
1421 . 
1422. 
14-22. 
14-23. 
1423. 
1423. 



1424. 

1425. 
14-25. 
1426. 
1426. 
1426 
1427. 
1427. 
1428. 

1428. 
1428. 
14-29. 
1429. 
14:30. 
1430. 
1431, 
1431, 
1431. 
14af, 



Arc. 



2-225.00 
•2225.42 
;2225.83 
2226.25 
•22-26.6' 
•2227.08 
•2227.50 
2-227.92 
2228.33 
2228.75 



2'2-29 
2^229 
2230 
22:30. 
22:30. 
2231 
2231 
2232 
2-232 
2232 

2283 
^•233 
2284 
•2234 
2-2:35 
•22:35 
•2-2a5 
2-2:36 
2236 
2237 

•2287 
2-237 
22:38. 
•2-238. 
2-2:39. 
2-239. 
•2240. 
2-240. 
•2240. 
2-241 

•2241 

2242. 

224: 

•2242. 

•2243. 

2-243. 

2244 

2-244. 

2245. 

2245. 



•2245. 

2-246. 

-2246. 

2247. 

2247. 
61,2247. 
03 -2-248. 



Tan. 



11-26.46 
1126.78 
1127.10 
1127.43 
1127.76 
1128.08 
1128.41 
1128.74 
1129.07 
1120.40 



1129 
1180 
1180 
1180. 
1131 
1131. 
1131. 
1132. 
1132. 
1132. 

lias 
lias. 

1183. 
1134. 
1134. 
1184. 
1135. 
Iia5. 

iia'i. 

1135. 

1186. 
1186. 
1136. 
1137. 
1137. 
1137. 
1138 
1138. 
1138. 
1139. 

1139. ( 
1189.1 
1140. 
1140. 
1140. 
1141. 
1141. 
1141. 
1142. 
1142. 



Arc. 

iWToo 
1780. a3 
1780.67 
1781.00 
1781.83 
1781.67 
1782.00 
1782.. S3 
1782.67 
1783.00 

ITPS.aS 
1788.67 
1784.00 

1784. as 

1784.67 
1785.00 
1785.83 
1785.67 
1786.00 
1786.33 

1786.67 
1787.00 
1787.:33 
1787.67 
1788.00 
1788.33 
1788.67 
1789.00 

1789. as 

1789.67 

1790.00 
1790.83 
17W.67 
1791.00 
1791.88 
1791.67 
1792.00 
1792.88 
1792.67 
1793 00 

1798.88 
1793.67 
1794.00 

1794. as 

1794.67 
1795.00 
17J)5.aS 
1795.67 
1796.00 
1796.a3 



-2-248 
2249 
2249 



1142 
1148 
1143 
1143 
501144 
9211144 
a3!ll44 
75!1145 
1711145 
,5811145 



1796.67 
1797.00 
1797.33 
,95;1797.67 
29'l798.00 
62ll7{>8.aS 
95,1798.67 
,28i171»9.00 
,62 1799.33 
9511799.67 



224 



TABT^ XtV.— ACrrUAL TANGENTS, ETC. 



6° Curve. 7*» Curve. S** Curve. Q® Curve. 10° Curve. 89* 



Tan. 

938.842 
939.114 
989.387 
939.659 
939.931 
940 203 
940.476 
940.753 
941.030 
941.302 

941.574 
941.847 
912 119 
942.396 
942.673 
942.945 
943.218 
943.495 
943.772 
944.044 

944.816 
944.593 
944.870 
945.143 
945.415 
945.692 
945.909 
916.241 
946.514 
946.791 

947.068 
947.345 
947.622 
947. 89« 
948.176 
948. 44« 
948.721 
948.998 
949 275 
949.552 

949.829 
950.106 
950.383 
950. 660 
950.931 
»51.2I4 
951.491 
961.768 
952.045 
952.322 



Arc. 

1483.38 
1483.61 
1488.89 
1484.17 
1484.44 
1484.72 
1485.00 
1486.28 
1485.56 
1485.83 

1486.11 

1486.39 

1486.67 

1486.94 

1487.22 

1487.50 

1487 

1488.06 

1488.33 

1488.61 



1489.17 
1489.44 
1489.72 
1490.00 
1490.28 
1490.56 
1490.88 
1491.11 
1491.39 

1491.6: 
1491.94 
1492.22 
1492.50 
1492.78 
1493. OU 
1493.:^3 
1493 01 
1498.89 
1494.1 



804.851 
805.084 
805.818 
806.551 
805.7^5 
806.018 
806.251 
806.489 
806.726 
806.960 



1494 
1494 
1495 
1496 
1495 
1495 
1496 
1496 
1496 
1496 



95-3.599 
952.876 
953.158 

953.7(»8 
953.985! 149H 
954.262 1498 
954.539 149J» 
954.816 149!) 
955.09:311499 



1497, 
1497, 
1497. 
1498, 
1498 



Tan. 



Arc. 



1271.43 
12n.67 
1271.90 
1272.14 
1272.88 
1272.62 
1272.86 
1273.10 
1J73.83 
1273.5' 



1273. 
1274. 
1274. 
1274. 
1274. 
1275. 
1275. 
1275. 
1275. 
1275. 

1276. 
1276. 
1276. 
1276. 
1277. 
1277. 
1277. 
1277. 
12^8. 
1278, 

1278. 
1278. 
1279. 
1279. 
1279. 
1279. 
1280. 
1260. 
1J80. 
1280. 

1280. 
1281. 
1281. 
1281. 
1281. 
1282. 
1282. 
1282. 
1282. 
1283. 



645 1283. 
882 12^:^. 
120 1283. 
8571C84. 
595 128'4, 
832 1284. 
070 1284. 
307 12S5, 
545 1285. 
782 12*5, 



Taq. 



'04.*<0 
04.584 
•04.788 
04.993 

705.197 
05.401 

705 605 
05.813 

706. (Kl 
■06.2i»5 



Arc. 



1112.50 
1112.71 
111-4.92 
1118.13 
1113.8:3 
1113.64 
1118.75 
1118.96 
1114. n 
1114.88 



620. 24i 
026.427 
626.608 
626.790 
626. 9?2 
627.153 
627.8:35 
627.520 
627.705 
627.886 



430 1114, 
.6341114. 
838,1115, 



046 
.254 

458 
663 
870 
.078 
.283 



115 
1115 
1115 
1115 
1116 
1116 
1116 



487,1116 
116. 



95 
19 
43 

67 
90 
14 
:38 
62 
86 
10 

88 
.5' 
81 
05 
29'71f 
52' 715. 
76 715 
00 716 
24 716 
48 716 



11 

1117 

1117 

1117 

1117 

1118 

1118 

1118, 

1118, 
1118, 
1119 
1119 
1119 
1119 
1120 
1120. 
1120, 
1120 

1120, 
1121, 
1121, 
1121, 
1121, 
1121. 
1122, 
1122, 
1122, 
112^, 



701 1122, 
909 112:3. 
1171123. 
.•fc25; 112:3. 
5:^3 112:3. 
741|112:3. 
948 1124, 
15611124. 
364 1124, 
572' 1124. 



Tan. I Arc. 



988.889 
989.074 
989.259 
1.444 
989.680 
989.816 
990.000 
990.186 
990.870 
990.656 



630, 
630, 
630. 
630 
680, 
630, 
ti31, 
631, 
631 

031, 
081 
632. 
032 
ti32. 
032. 
032. 

o;33, 

033. 
033. 

683. 
633. 
633, 
634. 
ti:34. 
634. 
034. 
034. 
635. 
685. 

685. 
635. 
635 
635. 
r.;36. 
036. 
6:36. 
0:36. 
036. 
63' 



422 998. 
607 998. 
791 998. 
976 998. 
161 998. 
340 990. 
531 999. 
716 999. 
9«0999. 
085 999. 



Tan. I Arc. 



563 7a5 
663.929 
564.092 
564.2543 
664.419 
564.683 
664.746 
564.912 
566.079 
566.242 



h90. 110(1 
890.16'. 
890.833 
890.500 
890.66: 
890.88: 
891.000 
891.16: 
891.333 
891.500 



891 
892. 

892. 

892. 
2291892. 
393 892. 



.667 
833 
000 
16' 

500 
66' 
83! 
000 
161 

833 
,500 
.667 
.8:33 
,000 
.167 

333 
,600 
,667 
,833 

,000 
,167 
.3:33 
.500 
,667 
.83:3 
,000 

lo: 

,333 
,500 

667 
,833 
,000 

10: 

.m'6 

,500 
607 

,83:3 
OtiO 
10' 
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TABLE XV.-NATURAL SINES AND COSINES. 





0- ^1 


I'' 1 


20 1 


8» II 


40 1 


/ 
60 


Sine 

rooooo 


Cosin 
One. 


Sine 
.01745 


Cosin 
.99985 


Sine I 


Cosin 


Sine 
.052»4 


Cosin 1 
.99863! 


Sine 


Cosin 
.99756 


.0*490 


.99939 


.06976 


1 


.00029 


One. 


.01774 


.99984 


.03519 


.99938 


.05263 


.998611 


.07005 


.99754 


59 


2 


.00058 


One. 


.01803 


.99984 


.03548 


.99937 


.05292 


.998601 


.07034 


.99752 


58 


3 


.000871 One. 


.01832 


.99983 


.03.577 


.99936 


.05321 


.99858 


.07063 


.99750 


57 


4 


.00116; One. 


.01862 


.99983 


.03606 


.99935 


.05350 


.99857 


.07093 


.99748 


56 


5 


.00145! One. 


.01891 


.99982 


.03035 


.999»4 


.05379 


.99855; 


.07121 


.99746 55 


C 


.00175; One. 


.01920 


.99982 


.036&1 


.99933 


.05408 


.99854! 


.07150 


.99744 54 


7 


.00204! One. 


.01949 


.99981 


.03693 


.99932 


.U5437 


.99852! 


.07179 


.99742 


53 


8 


.002:«;One. 


.01978 


.99980 


.03723 


.99931 


.05466 


.99851 i 


.07208 


.99740 


52 


9 


.00262 One. 


.02007 


.99980 


.03752 


.99930 


.05495 


.99849 


.07237 


.99738 


51 


10 


.00291 


One. 


.02036 


.99979 


.03781 


.99929 


.05524 


.99847, 


.07266 


.99736 


50 


11 


.00320 


.99999 


.02065 


.99979 


.03810 


.99927 


.05553 


.99846' 


.07295 


.997»4 


49 


12 


.00»49 


.99999 


.(«094 


.99978 


.03839 


.99920 


.05582 


.99844 


.07324 


.99731 


48 


13 


.00378 


.99999 


.02123 


.99977 


.03868 


.99925 


.05611 


.99842 


.07353 


.99729 


47 


14 


.00407 


.99999 


.02152 


.99977 


.03897 


.99924 


.05640 


.99841 


.07382 


.99727 


46 


15 


.00430 


.99999 


.02181 


.99976 


.03926 


.99923 


.05669 


.99839! 


.07411 


.99725 


45 


16 


.00465 


.99999 


.02211 


.99976 


.03955 


.99922 


.05698 


.99838 


.07440 


.99723 


44 


17 


.00495 


.99999 


.02240 


.99975 


.03984 


.99921 


.05727 


.99836 


.07469 


.99?21 


43 


18 


.00524 


.99999 


.02269 


.99974 


.04013 


.99919 


.05756 


.99834 


.07498 


.99719 


42 


19 


.00553 


.99998 


.02298 


.99974 


.04042 


.99918 


.05785 


.99833 


.07527 


.99716 


41 


20 


.00582 


.99998 


.02327 


.99973 


.04071 


.99917 


.05814 


.99831, 


.07556 


.99714 


40 


21 


.00611 


99998 


.02356 


.99972 


.04100 


.99910 


.05S44 


.99829' 


.07585 


.99712 


89 


22 


.00040 


! 99998 


.02335 


.99972 


.04129 


.990151 


.05873 


.99827. 


.07614 


.99710 


88 


23 


.00669 


.99998 


.02414 


.99971 


.04159 


.99913! 


.05902 


.99826 


.(-7043 


.99706 


37 


24 


.00698 


.99998 


.02443 


.99970 


.04108 


.99912 


.05981 


.99824 


.07672 


.99705 


36 


25 


.oor27 


.99997 


.02472 


.99909 


.04217 


.99911 


.05960 


.99822 


.07701 


.99703 


35 


26 


.00756 


.99997 


.02501 


.99969 


.04246 


.99910 


.05989 


.99821 


.07730 


.99701 


34 


27 


.00785 


.99997 


.02530 


.99968 


.04275 


.99909 


.06018 


.99819 


.07759 


.99699 


33 


28 


.00814 


.99997 


.02560 


.99907 


.04304 


.99907 


.00047 


.99817 


.07788 .99696 


32 


29 


.00844 


.99996 


.02589 


.99966 


.04333 


.99906 


.06076 


.99815 


.078171.99694 


31 


30 


.00873 


.99996 


.02618 


.99966 


.04362 


.99905 


.06105 


.99813 


.07846:. 99692 


30 


31 


.00902 


.99996 


.02647 


.99965 


.04391 


.99904 


.06134 


.99812 


.07875.99689 


29 


32 


.00931 


.99996 


.02670 


.99904 


.04420 


.99902 


.00163 


.99810 


.079041.99687 


28 


33 


.00960 


.99995 


.02r05 


.99963 


.04449 


.99901 


.06192 


.99808 


.07933 


.99685 


27 


M 


.00989 


.99995 


.02734 


.99963 


.04473 


.99900 


.06221 


.99806 


.07962 


.99683 


26 


35 


.01018 


.99995 


.02763 


.99962 


.04507 


.99898 


.06250 


.99804 


.07991 


.99680 


25 


36 


.01047 


.99995 


.02792 


.99961 


.04536 


.99897 


.06279 


.99803 


.08020 


.99678 


24 


37 


.01076 


.99994 


.02821 


.99900 


.04505 


.99896 


.06308 


.99801 


.08049 


.99676 


23 


38 


.01105 


.99994 


.02850 


.99959 


.04594 


.99894 


.06337 


.99799 


.08078 


.99673 


22 


39 


.01134 


.99994 


.02379 


.99959 


.04623 


.90893 


.06.366 


.99797 


.08107 


.99671 


21 


40 


.01164 


.99993 


.02908 


.99958 


.04053 


.99892 


.06395 


.9y<95 


.08136 


.99668 


20 


41 


.01193!. 99933 


.02938 


.99957 


.04682 


.99690 


.06424 


.99793' 


.08165 


.99666 


19 


42 


. 01222 j. 99993 


.02967 


.99956 


.C4711 


.99889 


.00453 


.99792 


.081941.99664 


18 


43 


.01251 .99992 


.02996 


.99955 


.04740 


.99888 


.06482 


.99790 


.08223 .99661 


17 


44 


.012801.99992 


.03025 


.99954 


.04709 


.99686 


.00511 


.99788 


.08252 .99659 


16 


45 


.013091.99991 


.03054 


.99953 


.04798 


.99885 


.06540 


.99786 


.08281 .99657 15 


46 


.01338 .99991 


.03083 


.99952 


.04827 


.99883 


.06569 


.99784 


.08310 .99654 14 


47 


.01367 .99991 


.03112 


.99952 


.04856 


.99882 


.06598 


.99782 


.08339 .99652 13 


48 


.01396 .99990 


.03141 


.99951 


.04885 


.99881 


.06627 


.99780: 


.08368 .99649! 12 


49 


.01425 .99990 


.03170 


.99950 


.04914 


.99879 


.06656 


.99778 


.08397 


.99647 


11 


50 


.01454 .99989 


.03199 


.99949 


.04943 


.99878 


.00685 


.99770 


.08426 


.99044 


10 


51 


.01483 .99989 


.08228 


.99948 


.04972 


.99876 


.06714 


.99774' 


.08455 


.99642 


9 


52 


.01513 .99989 


.03257 


.99947 


.05001 


.99875 


.06743 .997r2 


.08484 


.99639 


8 


53 


.01542 .999aS 


.032S6 


.99946 


.05030 


.99873 


.00773 .99770 


.08513 


.99637 


7 


M 


.01571 .99988 


.03316 


.99945 


.05059 


.99872 


.06802 .99768 


.08542 


.99635 


6 


55 


.01600 .99987 


.03.^45 


.99944 


.05088 


.99870 


.008.31 .99766 


.08571 


.99632 


5 


66 


.01629 .99987 


.03374 


.99943 


.05117 


.99869 


.06860 '99704 


.08600 


.99630 


4 


67 


.01658 .99986 


.03403 


.99942 


.05146 


.99867 


.06889 .99762 


.08029 


.99627 


3 


58 


.016871.99986 


.03432 


.99941 


.05175 


.99866 


.06918 .99760 


.08658 


.99625 


2 


69 


.01716;. 99985 


.03461 


.99940 


.06205 


.99864 


.06947 .99758 


.08687 


.99622 


1 


CO 

/ 


.01745 .99985 
Cosin 1 Sine 


.03490 
Cosin 


.99939 


.05234 
Cosin 


.99863 


.06976 .997.56 
Cosin 1 Sine 


.08716 .99619 
Cosin 1 Sine 




Sine 


Sine 


S9^ 


88° 


87° 1 


se* 


85« 
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TABLB XV.-NATURAL SINBS AND COSINES. 



"o 


6« 


6«> 


7 


o 


$• 


o^ 


- 


Sine 
.08716 


Cosin 


Sine 
.10453 


Cosin 
.99453 


Sine 

.12187 


Cosin 
.99255 


Sine 
^13917 


Cosin 

:99027 


Sine Cosin 


/ 


.99619 


.15643 .987691 60 


1 


.08745 


.99617 


.10482 


.99449 


.12216 


.99251 


.13946 


.99033 


.15672 .98764 59 


2 


.08774 


.99614 


.10511 


.99446 


.12245 


.99248 


.13975 


.99019 


.15701 .96760' 58 


3 


.08803 


.99613 


.10540 


.994431 


.12274 


.99244 


.14004 


.99015 


.15780 


.96755 57 


4 


.08831 


.99609 


.10569 


.99440, 


.12302 


.99340 


.14038 


.99011 


; .15758 


.96751 56 


5 


.08860 


.99607 


.10597 


.9^i7i 


.12331 


.99237, 


.14061 


.99006 


.15787 


.98746: 55 


6 


.08889 


.99604 


.10636 


.994341 


.12360 


.99233 


.14090 


.99002 


.15816 


.98741 i 54 


7 


.06918 


99603 


.10655 


.99431 


.12389 


.99230! 


.14119 


.98998 


.158451.98737: 53 1 


8 


.08947 


.99599 


.10684 


.99428 


.12418 


.99226 


.14148 


.98994 


i. 15873 


.98733 53 


9 


.08976 


.99596 


.10713 


.99424 


.12447 


.99222 


.14177 


.98990 


.15902 


.98728; 51 


10 


.09005 


.99594 


.10743 


.99431 


.12476 


.99219 


.14205 


.98986 


.15931 


.98733 


50 


11 


.09084 


.99591 


.10771 


.99418 


.12504 


.99215 


.14284 


.98982 


.15959 


.98718 


49 


12 


.09063 


.99588 


.10800 


.99415! 


.12533 


.99211 


.14263 


.98978 


.15968 


.98714 


48 


13 


.09092 


.99586 


.10829 


.99413 


.12563 


.99208 


.14293 


.98973 


, .16017 .98709 


47 


14 


.09121 


.99583 


.10858 


.99400 


.12591 


.90304 


.14330 


.98969 


1.16046 .98704 


46 


15 


.09150 


.99580 


.10387 


.99406 


.12630 


.99300 


.14349 


.98965 


.16074 


.98700 


45 


16 


.09179 


.99578 


.10916 


.99403 


.12649 


.99197 


.14378 


.98961 


1 .16108 


.98695 


44 


17 


.09308 


.99575 


.10945 


.99399 


.12878 


.99193 


.14407 


.98957 


.16132 


.96690 


48 


18 


.09237 


.99572 


.10973 


.99390 


.12706 


.99189 


.14486 


.98953 


j .16160 


.98686 


43 


19 


.09366 


.99570 


.11003 


.99391 


.12735 


.99186 


.14464 


.98948 


1.16189 


.96681 


41 


20 


.09395 


.99567 


.11031 


.99390 


.12764 


.99182 


.14498 


.98944 


j. 16218 


.98676 


40 


21 


.09324 


.99564 


.11080 


.99886 


.12793 


.99178 


.14533 


.98940 


i. 16346 


.96671 


89 


22 


.09353 


.99563 


.11089 


.99333 


.12822 


.99175 


.14551 


.98936 


i. 16375 


.98667; 38 


23 


.09383 


.99559 


.11118 


.99380 


.12851 


.99171 


.14580 


.98931 


.16304 


.96663 37 


24 


.09411 


.99556 


.11147 


.99377 


.12880 


.99167 


.14608 


.98927 


.16388 


.98657136 


25 


.09440 


.99553 


.11176 


.90374 


.12908 


.99163 


.14687 


.98933 


.16361 


.98653 


35 


26 


.09469 


.99551 


.11205 


.99370 


.12937 


.99160 


.14666 


.98919 


.16390 


.98648 


84 


27 


.09498 


.99548 


.11234 


.99367 


.12966 


.99156 


.14695 


.98914 


.16419 


.98643 


33 


28 


.09527 


.99545 


.11263 


.99364 


.12995 


.99152 


.14723 


.98910 


.16447 


.98638 


32 


29 


.09556 


.99543 


.11291 


.99300 


.13024 


.99148 


.14752 


.98906 


.16476 


.98683 


81 


30 


.09685 


.99510 


.11330 


.99357 


.13053 


.99144 


.14781 


.98902 


.16505 


.98629 


30 


81 


.09614 


.99587 


.11349 


.99354 


.13031 


.99141 


.14810 


.98897 


1.16588 


.98624 


39 


32 


.09643 


.99534 


.11378 


.99351 


.13110 


.99137 


.14888 


.98893 


.16563 


.98619 28 


S3 


.09671 


.99531 


.11407 


.99347 


.13139 


.99133 


.14867 


.98889 


!. 16591 


.986141 37 


34 


.09700 


.99538 


.11436 


.99344 


.13163 


.99129 


.14890 


.98884 


1.16630 


.98609 36 


85 


.09729 


.99536 


.11465 


.99341 


.13197 


.99125 


.14925 


.98880 


.16648 


.98604:25 


36 


.09758 


.99533 


.11494 


.99337 


.13236 


.99122 


.14054 


.98876 


.16677 


.98600134 


37 


.09787 


.99530 


.11538 


.99334 


.13254 


.99118 


.14983 


.98871 


.16706 


.98595! 33 


88 


.09816 


.99517 


.11553 


.99331 


.13283 


.99114 


.15011 


.98867 


.16734 '.98590133 


39 


.09815 


.99514 


.11580 


.99327 


.13312 


.99110 


.15040 


.98863 


.16763 .98585J31 


40 


.09674 


.99511 


.11609 


.99334 


.13341 


.99106 


.15069 


.98858 


.10792 .98580 20 


41 


.09903 


.99508 


.11638 


.99330 


.13370 


.99102 


.15097 


.98854 


' .16820 .98575' 19 


42 


.09933 


.99506 


.11067 


.90317 


.13309 


.99098 


.15136 


.98849 


.16849 .98570 


18 


43 


.09961 


.99503 


.11696 


.99314 


.13427 


.99094 


.15155 


.98845 


.16878 .98565 


17 


44 


.09990 


.99500 


.11725 


.993101 


.13450 


.99091 


.15184 


.96841 


.16906 .98561 


16 


45 


.10019 


.99497 


.11754 


•993071 


.13483 


.99087 


.15313 


.98836 


.16935 .98556 


15 


46 


.10048 


.99494 


.11783 


.993031 


.13514 


.99083 


.15341 


.98832 


] .16964 .98551 


14 


47 


.10077 


.99491 


.11813 


.99300 


.13543 


.99079 


.15370 


.98827 


! .16992 .98546 


18 


48 


.10106 


.99488 


.11840 


.99397 


.13572 


.99075 


.15399 


.98823 


.170211.98541 


13 


49 


.10185 


.99485 


.11869 


.99293 


.13600 


.99071 


.15337 


.98818 


.17050 


.98536 


U 


60 


.10164 


.99483 


.11898 


.93390 


.13639 


.99067 


.15356 


.98814 


.17078 


.98531 


10 


61 


.10192 


.99479 


.11927 


.99286 


.18658 


.99063 


.15885 


.98809 


.17107 


.98526 


9 


52 


.10321 


.99470 


.11956 


.99383 


.13687 


.99059 


.15414 


.98805 


.17186 


.98531 


8 


53 


; 10250 


.99473 


.11985 


.99279 


.13716 


.99055 


.15443 


.98800 


.17164 


.98516 


7 


54 


.10279 


.99470 


.12014 


.99376 


.13744 


.99051 


.15471 


.98796 


.17198 


.98511 


6 


55 


.10808 


.99467 


.13043 


.99273 


.13773 


.99047 


.15500 


.98791 


.17233 


.98506 


5 


56 


.10387 


.99464 


.12071 


.99369 


.18802 


.99043 


.15529 


.98787 


.17350 


.98501 


4 


67 


10366 


.99461 


.12100 


.99365 


.18831 


.99039 


.15557 


.98782 


.17379 


.98496 


3 


58 


.10395 


.99458 


.12139 


.99263 


.13860 


.99035 


.1.5586 


.98778 


.17308 


.98491 


2 


59 


.10424 


.99455 


.12158 


.99358 


.13889 


.99031 


.15615 


.98773 


.17336 


.98486 


1 


60 

/ 


.10i53 
CoBin 


.99453 
Sine 


.12187 
^ Cosin 


.99355 
"Sine 


.13917 
Cosin 


.99027 
"Sine 


.15643 
Cosin 


.98769 
Sine 


.17365 


.98481 




Cosin 


Sine 


84» 1 


88* 1 


82- 1 


81«» 1 


80O 



227 



M- 



?S^ 



TABLE XV.-NATURAL SINES AND COSINES. 



' . 1 —^^— 


!!<» 


12« 1 


IS- ( 


l*** 




) Sine Cosin 


Sine 


Cosin 


Sine Cosin 


Sine :OoRin 


Sine 


Cosin 


/ 


oitrmti J.1MHI 


.190fil 


.9810:^ 


.20791 1.97815 


.22495 


.974.^ 1 


:i4]^ 


: 97030 


60 


I \A7mm AmTii 


.19100 


.98157 


.20820 1.97809 


.22623 


.^7im ' 


Mt^ 


.970231 50 


aLlT4ia .1fs;73 


.19138 


.98152 


.20848 


.97803 


.22552 


.974:ii 


A2AM9 


.97015 58 


S 17451 .^P^ li.il 


,19167 


.98146 


.20877 


.97797 


.22580 


.974J7 


.^r.^ 


.97008 57 


4 '.i74ru .ijK4in 


19195 


.98140 


.20905 


.97791 


.22606 


.97411 


a^i:l05 


.97001 56 


5 A7mi ,iwu\-, 


19224 


.98135 


.20938 


.97784' 


.22837 


.974(4 


•a-vm 


.96994 55 


6 .17537 M^m, 


19252 


.98129 


.20962 


.97778 


.22666 


j07:iM(H 


A^i^m 


.96987 


54 


7|.l75(i5 tWHo, 


.19281 


.981»4 


.20990 


.97772 


.22693 


.9;;^^] 


mm 


.96980 


58 


8 ,175iJl JIH^J 


.19309 


.98118 


.21019 


.97766 


22722 


.«7:K4 


■ZiilS 


.96973 


52 


g! J715!;J3 .9Ri3j! 


.19338 


.98112 


.21047 


.97760' 


.22750 


.9;n;>^ 


:2^(i46 


.96966 


51 


10 1.17051 .tFH4;W^ 


.19366 


.98107 


.21076 


.97764 


.22778 


.riSTJ 


rJM74 


.96959 


50 


11 .I70fl0l.rm25 


.10395 


.98101 ' 


.21104 


.97748 


.22807 


.^:-:>\r> 


.M.'iOS 


.96952 


49 


lU .iTTlJHj.BHl^if^ 


19423 


.98096 


.21138 


.97742 


.23836 


m:x,>. 


.'^s.-^l 


.96945 


48 


13 . 177371. SmU. 


i 19452 


.98C90 


.21161 


.97735 


.22863 


.iriii.'ii 


i^l.%59 


.96937 


47 


14 .iTTKifjI.l^rtHM 


.19481 


.98084 


.21180 


.W729 


.22892 


,97.it5i 


.y4,-s87 


.96930 


46 


15 irm .ilH4(M 


19509 


.98079 


.21218 


.97728: 


.22020 


.97:i:jH 


S4f!l5 


.96923 


45 


ifl|.i7H^^^ mu* 


.19538 


.98073 


.21246 


.977171 


.^948 


.973.^1 


.!J4f344 


.96916 


44 


17] .17^2 .wmn 


.19566 


.980671 


.21275 


.97711 


.22977 


.flf?.*fcr> 


.2li;72 


.96909 


43 


1« ' . ITSHfl .UK-'t^K 


.19595 


.98061 


.21303 


.97705 


.2:3005 


,97318' 


.24:1)0 


.96902 


42 


lij A7\m mm 


.19623 


.98056 


.21331 


.97698 


.23033 


.fiMill 


.^^t738 


.96894 


41 


20 .17U.47|.S.k'^:^ 


l9C}o2 


.98050. 


.21360 


.97692 


.23062 


,&7aw 


.'Mvm 


.96887 


40 


31 r;r>ofl| SK17S 


.19880 


. 98044 ' 


.21388 


.97686 


.28090 


.wr^^i^ ' 


.S4764 


.96880 


39 


22 .ITllEi:^ .JKSf3S, 


.19709 


.98039: 


.21417 


.97680, 


.23118 


.97^^H 


.24^^13 


.96873 


38 


;>:j .|Hl2rll.!Kili-J 


.19737 


.98033 


.21445 


.9-/673 


.23140 


.0?^i 


.U4M1 


.96866 


37 


^4 .lS(A5y..«f^iJ:' 


.19766 


.93027 


.21474 


.97667' 


.23175 


^ST-JTH 


.24,^a9 


.96868 


36 


55 .IrtiJ?^] .as^iT.J 


19794 


.98021 


.21502 


.976611 


.23203 


.9;^n 


A4\S\n 


.96851 


35 


auLiHiw .l<h;ij7| 


,19823 


.98016, 


.21530 


.97655 


.23231 


.97^4 ' 


.24^26 


.96844 


84 


arLiHiSw .iis3-n! 


.19851 


.98010 


.21559 


.973481 


.20280 


.97i'7 1 


Azv.m 


.96837 


83 


.aa'j^iimi .W3W| 


.19680 


.98004 


.21587 


.97642 


.23288 


,97jnT 


.2iii;'« 


.96829 


82 


9fl .lt^Il*^F ivi^^u 


.19908 


.97998, 


.21616 


. 97636 i 


.23316 


.^,m 


.i;.7iM0 


.968^ 


81 


;iij /it;^4 ,w8a;i5 


.19937 


.9799^ 


.21644 


.97630 


.23345 


.ffTiar 1 


.^j-:J8 


.96815 


80 


31 1.1K3S2 tfSSilO 


.19965 


.97987 


.21672 


.971623 


.23373 


.97230 


.2,vy36 


.96807 


29 


aa .1^381 .^^15 


,19994 


.97981 


.21701 


.97617, 


.2:3401 


.97^^! 


,2,-x:)4 


.96800 


28 


3;r.iH3ir.+ Amu) 


20022 


.97975 


.21729 


.97611 1 


.23423 


.07-^17 


.a:.]:^ 


.96793 


27 


ai, jw;i;iH ,im.3i>j 


.20051 


.97963 


.21758 


.97604 


.23458 


.97.'in 


£.^>]r>i 


.96786 


26 


a.'>..Ksa{iT .'.y^-jm 


.20079 


.9796;i 


.21783 


.97593 


.2:3486 


.^m 


.2.%! 79 


.96778 


25 


;m, js,^9:> .ih2SJ4' 


.2J103 


.97958 


.21814 


.97592 


.23514 


.ffTJLKJ 


*>:^in 


.96771 


34 


37'.l.St;i4 /.MJ^ 


.20130 


.97952 


.21843 


.97585 


.23542 


.07iMvi 


.£--»2.'i5 


.96764 


23 


3S..l^tVJ .SK^^i 


.20165 


.97943 


.21871 


.97579 


.23571 


.9:3H'> 


2.ni;ij3 


.96756 


22 


39 .lMIH[:.fPS;37T 


.20193 


.97940 


.21899 


.97573, 


.23599 


.97170 


2:>i.n 


.96749 


21 


40 .1K5U1> .ari-?^ 


.20222 


.97934^ 


.21928 


.97566! 


.23627 


.mm 


£^J:K) 


.96742 


20 


41 .lfi5'38 .TVs:;fi7' 


.2(S50 


.97933' 


.21956 


.97560' 


.28656 


.971(12 


E!.^^48 


.96734 


19 


42 .isTjiii .l»s-i.-i[ 


.20279 


.97923 


.219&5 


.97553 


.23684 


.97100 


.S,i:s:6 


.96727 


18 


4;:} .isr;,h"> 'fsjjn 


20JW7 


.97916 


.22013 


.97547 


.23n2 


.9714S 


^TiJlM 


.96719 


17 


a AStn\ .'J'^-S'if 


2a336 


.'■>• 


22041 


.97541 


.23740 


-OTHI 


.2.-a:-3 


.96712 16 1 


45 .IHtSa;* .HS'^^J 


20364 




2r2070 


.975341 


.23769 


.97];] t 


A2.Mi-0 


.90705 


15 


m .wm Av^^iy 


20393 




22098 


.97528 


.23797 


.971'j:' 


.2.'^^S8 


.96697 


14 


47,.1H7UI MH2^U 


20421 




22120 


.97521' 


.23825 


.971-J^J ' 


,e,%5l6 


.96690 


18 


4S .ih:3.s m^^i 


20450 




22155 


.9r}15 


.23853 


.97113 


,^\^ 


.96682 


13 


49|.1H7*>7 tW:;ii 


20478 


/i; 


22183 


.975081 


.23882 


.OTUki . 


S.'i573 


.96675 


11 


M .ISTI^J .Wi:;lf^^ 


,20507 


.'y^- 


22212 .97502 1 


.23910 


.971I.W 


SSiaOl .96667 


10 


51 ir^4 aS3l3' 


.20535 


.ffr^ra' 


.221M0'. 97496, 


.23938 


.9;-n^:^ 


a'ia39'. 96660 


9 


5'J ]K85^\WH207 


.20563 .ft7Hfn 


.222681.97489 


.23966 


.9TiHJf 


a:iti57 1.96658 


8 


53 .IK^^l .ti,S:,^r 


20592 


/.C ■"" 


22297 .97483; 


.23995 


.971 17! f 


S5«^ .96646 


7 


S4..lHi>lO MHVM. 


.20620 




22325. 97476, 


.24023 


.97117-J 


25n3 .96638 


6 


■^j\AH'm .[IHliK! 


20649 




22353 .97470! 


.24051 


.9:fH'..^F. 


125741 .96630 


5 


50 , . lrt[3j;7 .t'^lS-i 


20677 .1. 


22382 .97463' 


.34079 


.l^H,-,^ 


lSi769 .96623 


4 


57 , . IMIH.*.-. .fm7i* 


. 20706;. 1; 


22410 .97457 


.24108 .!>T^l.■1( 


i!5798 .96615 


8 


5A 1 ,l!lfjril .i>i]74 


.20734 .■,!, 


25W:W. 97450 1 


.24136 


Am Ml' 


mm .96608 


3 


51) .I'.NlTid .JkSlI)?^ 


207631. K- 


22467!. 974+4; 


.34164 


.w:":ir 


fl5H54 .96600 1 | 


OO'.IIKIHI 9HH^^, 


20791 .u:-: 


22495 .97437 


.34192 


.S+;ij;sii 


a5?t^ .96593 


JO 


Co/rii , Sine 
79" 


Oosinh^iii*' 


Oosin 1 Sine 

1 


Cosin 


8in^-j, 


Doaln 


Sine 


1 


7( 


l^ ' 


1 770 


76^ !; 


,0 
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TABLE XV.-NATTTRAL SINES AND COSINES. 





16*» 1 


le^ 1 


17- 11 18« 


19^ 




"o 


Sine 


Coein 


Sine 1 Cosin 
.27564 "96126 


Sine 

.29237 


Cosin 11 Sine 
.95630, :80902 


Cosin 
.95106 


Sine 
^32567 


Cosin 

:94562 


t 

60 


.25888 


Q^-Qn 


1 


.25910 


.965851 


.27592 .96118 .29265 


.95622 .30929 


.95097 


1.32584 


.94542 59 


2 


.25938 


.96578 


.27620 .96110 , .29293 


.95613 .30957 


.95088 


.32612 


.94683 58 


8 


.25966 


.96570 .27648 .96102 ! .29321 


.95605 .30985 


.96079 


.82689 


.W523 67 


4 


.25994 


.96562^ 


.27676. 96094 '.29348 


.95596 .31012 


.95070 


.32667 


.94614 56 


5 


.260221.96555 


.27704 .96086 .29376 


.95588 .31040 


.95061 


.32694 


.94504 


56 


6 


.26050 .96547 


.2/V31 .96078 


i .29404 


.95579 .31068 


.95052 


.32722 


.94495 


54 


7 


.26079!. 96540 


.27759-96070 


.29432 


.95571 


.81096 


.95043 


.32749 


.94485 


53 


8 


.2610r;. 96532 


.27787 .96062 


.29460 


.95562 


.31123 


.95038 


.32777 


.94476 


52 


9 


.26135;. 96524 


.27815'. 96054 


.29487 


.95554 


.31151 


.95024 


{.32804 


.94466 


51 


10 


.26163. 96517 


.27843 .96040 


.29515 


.96646 


.81178 


.95015 


.32832 


.94467 


50 


11 


.26191 .96609' 


.27871 1.96087 


.29643 


.95636 


.31206 


.95006 


1 .32869 .94447 


49 


12 1.262191.96502 


.27899 .96029 


.29571 


.95628 .31233 


.94997 


i .82887 .94438 


48 


13 


.26247 .9W94, 


.27927 .96021 


.29599 


.95519 .31261 


.94988 


1 .32914 .94428 


47 


14 


.26275 .9&486| 


.279561.96013 ,.29626 


.95511 .31289 


.94979 


; .32942 .94418 


46 


15 


.26303 .9W79 


.27963. 960051 


.29654 


.95502 .31316 .94970 


' .82969 .94409 


45 


16 


. 26331 i. 96471 


.28011 1.95997 


.29682 


.^931 


.31344. 94961 


.82997 


.94399 


44 


17 


.26369 


-.96463, 


.28039;. 95989 


.29710 


.95485; 


.81372 


.94952 


.33024 


.94890 


43 


18 


.26387 


.96456 


.28067 


.95981 


.29737 


.95470! 


.81399 


.94943 


.83051 


.94380 


42 


19 


.2W15 


.96448 


.28095 


.95972 


.29765 


.95467 


.31427 


.94933 


.83079 


.94370 


41 


20 


.26143 


.96440 


.28123 


.95964 


.29793 


.95469 


.31454 


.94924 


.38106 


.W361 


40 


21 


.26471 


.96433 


.28150 


.95956 


.29821 


.95450 


.31482 


.94915 


.88134 


.94361 


39 


22 


. 26500 !.9&125 


.28178 


.95948 


.29849 


.95441 


.81510 


.94900 


.83161 


.94342 


38 


23 


.26528 


.96417, 


.28206 .95940 


.29870 


.95433, 


.81537 


.94897 


.83189 


.94332 


37 


24 


.26656 


.96410 


.28234 .95931 


.29904 


.954241 


.81565 


.94888 


.33216 


.94322 


36 


25 


.26684 


.96402, 


.28262 .95923 


.299S2 


.95415 


.81593 


.94878 


.33244 


.94313 


85 


26 


.26612 


.96394' 


.28290 


.95916 


.29960 


.95407 ' .31620 


.94869 


.83271 


.94308 


34 


27 


.26640 


.96386 


.28318 


.96907 


.29987 


.95898 


.81048 


.94860 


.83298 


.94293 


33 


28 


.26668 


.96379 


.28346 


.96896 


.30015 


.95889, 


.81075 


.94851 


.83326 


.94284 


82. 


29 


.26696 


.96371 


.28374 


.96890 


.80043 


.95380 


.81703 


.94842 


.33353 


.94274 


81 


30 


.26724 


.96363 


.28402 


.96882 


.80071 


.95372 


.81780 


.94882 


.38881 


.942&4 


80 


81 


.26752 


.96355 


.28429 


.95874 


.30090 


.95363 


.81758 


.94823 


.83408 


.94254 


29 


82 


.26780 


.90347; 


.28457 


.95805 


.SOIJXJ 


.95354 .81780 


.94814 


.33436 


.94245 


28 


33 


.26806 


.96340 


.28485 


.95857 


.30154 


.95345 .81813 


.94805 


.38463 


.94286 


27 


81 


.26830 


.96332; 


.28513 


.95849 


.30182 


.95837 .81841 


.94795 


.83490 


.94225 


26 


35 


.26864 


.96324 


.28541 


.95841 


.30209 


.95328 .81868 


.94786 


.83618 


.94215 


25 


36 


.26892 


.96316 


.28509 


.95882 


.80237 


.95319 1 .81896 


.94777 


.88545 


.W206 


24 


37 


.26920 


.96308 


.28597 


.95824 


.80205 


.95810 ' .81923 


.94768 


.38573 


.94196 


23 


38 


.26948 


.96301 


.28625 


.95816 


.30292 


.95301 


.81951 


.94758 


.88600 


.94186 


22 


39 


.26976 


.98293 


.28652 


.95807 


.80320 


.95293 


.81979 


.94749 


.88627 


.94170 


21 


40 


.27004 


.96285 


.28680 


.95799 


.30348 


.95284 


.8200C 


.94740 


.83666 


.94167 


20 


41 


.27032 


.9627?' 


.28708 


.95791 


.80376 


.95275 


.82034 


.94730 


.83682 


.94157 


19 


42 


.27060 


.96209 


.28736 .95782 


.80403 


.952GG 


.S20G1 


.94721 


.38710 


.94147 


18 


43 


.27088 


.96261 


.28764;. 95774 


.80431 


.952571 


.82069 


.94712 


;. 88787 


.941371 17 1 


44 


.27116 


.96253 


.28792 


.95766 


.80459 


.95248 


.82110 


.94702 


'.33764 


.94127 


16 


45 


.27144 


.962461 


.28820 


.95757 


.80486 


.95240 


.82144 


.94693 


1.33792 


.94118 


15 


46 


.2n72 


.96238' 


^»47 


.95749 


.305141.95281, 


.82171 


.94684 


.33819 


.94108 


14 


47 


.27200 


.96230 


.*28875 


.95740 


.80542 .95222 


.82199 


.94674 


.33846 .94098 


13 


48 


.27228 .96222 


.289031.95732 


.80570!. 95213 


.32227 


.94665 


1 .83874 .94088 


12 


49 


.27256 


.962141 


.28931 [.95724 


.305971.952041 


.32254 


.94656 


1 33901 .94078 


11 


50 


.27284 


.96206 j 


.28959 .95n5 


.30625 


.95195 


.32282 


.^4646 


,.33929 .94068 


10 


51 


.27312 


.96198' 


.28987 .95707 


.80653 


.95186! 


.82309 


.94637 


1.33956 .94058 


9 


52 


.27340 


.96190. 


.29015 1.95698 


.30680 


.95177 


.32337 


.94627 


.aS983 .94049 


8 


53 


.27368 


.96182 


.29042;. 95690 


.30708 


.95168 


.32304 


.94618 


.34011 .94039 


7 


M 


.27396 


.96174 


.29070;. 95681 


.80736 


.95159 


.32392 


.94609 


.34088 '.94029 


6 


55 


.27424 


.96166 


.29098 .95673 


.80763 


.95150 


.32419 


.94699 


.34065 .94019 


5 


56 


.27452 .96158 


.29126 .95664 


.80791 


.95142 


.32447 


.94590 


.34093 .94009 


4 


67 


.27480'. 96150 


.291 54;. 95656 


.30819 


.95133 


.32474 


.93580 


.34120 .93999 


3 


58 


.27508 .96142 


.29182;. 95647 


.30846 


.95124 


.32503 


.94571 


.84147 .93989 


2 


59 


.275861. 96134 


.292091.9.5639 


.30874 


.95115: 


.32529 


.94561 


.34175 .93979 


1 


60 
/ 


.27564 


.96126 
Sine 1 


. 293:^7 1.95630 
Cosin 1 Sine 


.30902 
Cosin 


.95106 
Sine' ; 


.32557 
Cosin 


.94652 
Sine 


.34202 .93969 
Cosin Sine 


_0 

/ 


Cosin 


74* 1 


78<» 


72» 1 


7V II 70<» 1 
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TABLE XV.-NATURAL SINES AND COSINES. 



/ 


200 1 


2V 


22« 


23- 


240 


/ 


Sine 


Cosin 


fi:. .. r. in 


Sine 1 Cosin 


Sine 1 Cosin 


Sine Cosin 


"o 


734902 


.mm 


.3 58 


.874611.92718 


.89073 .92050 


.40674 791855 


60 


1 


.34229 


.93959 


.3 i8 


.87488. 92707 


.391001.92039 


.40700 .91343 59 


2 


.34257 


.93949 


.3 J7 


.37515 .92697 


.39127 1.92028 


1 '>i'Wl'58 


3 


.34284 


.93939 


.a J7 


.87542 .92686' 


.39153 .92016 


4 ■ .;f> 57 


4 


.34311 


.93929 


.3 16 


.875691.926751 


.39180 1.92005 


.i ,-^: ..'i.;'7 56 


5 


.34:i39 


.93919 


.a [)6 


.87595 


.92664 


.39207 


.91994 


.4of^.iH .iil^^Jh 55 


G 


.34366 


.93909 


.a 95 


.87622 


.92653 


.39234 


.91982 


.4tlKa3 511 JH3 54 


7 


.34393 


.93899 


.8 85 


.87ft49 


.92642 


.39260 


.91971 


.4C^](i .IIJ'JTi! 58 


8 


.34421 


.93889 


.a 74 


.87676 


.92631 


.39287 


.91959 


.4<w.Hii MV^^ 52 


9 


.34448 


.93879 


.a B4 


.87703 


.92020 


.39Jil4 


.91948 


.4<i;ii^i .ine-ift 51 


10 


.34475 


.98869 


.a 53 


.87730 


.92609 


.39341 


.91936 


.4tJy;iv»,JU=i3fi 50 


11 


.34503 


.93859 


a 43 




.92596 


.89867 


.91925 


,4(Wtlfi' 01^54 49 


12 


.34530 


.93849 


.a 32 


37784 


.92587 


.89394 


.91914 


.4fK.ktt-Ji.9l:2T2 48 


13 


.84557 


.93839 


a 22 


.87811 .92576 


.89421 


.91902 


AIWMMV^H^ 47 


14 


.34584 


.93829 


.£ n 


.87838 .92565 


.89448 


.91891 


,4Tii4,'i -flUHS 46 


15 .34612 


.93819 


.a 01 


.37865. 92554 


.894741.918791 


.4107^3 DUTS, 45 


16 .ms9 


.93809 


.S 90 


.37892 .92543 


.895011.91868! 


,4hit3H .!nir4l44 


17 .34666 


.93799 


.J 80 


.37919 .92532 


.39528 .918561 


,411-:. .LUtr^s! 48 


18 .34694 


.93789 


A 69 


.87946 


.92521 


.895551.91845 


Au:a ljiiiO 42 


19 


.a4721 


.93779 


A 59 


.37973 


.92510 


.89581 


.91838 


.JIITH .Ull'M 41 


20 


.»4748 


.93769 


A 48 


.87999 


.92499 


.89608 


.91822, 


.41:^ OllKii 40 


21 


.34775 


.93759 


A 37 


.88026 


.92488 


.39685 


.91810 


.4mi muM 39 


22 


.34803 


.93748 


A 27 


.88053 


.92477 


.89661 


.91799 


.41257, (+K?1'2 38 


23 


.34830 


.93738 


A 16 


.88080 


.92466 


.89688 


.91787 


AUN. ,m-0 37 


24 


.34857 


.98728 


A 06 


.88107 


.93455 


.89715 


.91775 


.4i;iKs .imHiW 36 


25 


.34884 


.93718 


A 05 


.88134 


.92444 


.89741 


.91764 


.41:^;^, S*liv^ 35 


26 


.34912 


.93708 


A:-- ; - 64 


.88161 


.92482 


.89768 


.91752 


.4KW:J .yn>|4 34 


27 


.84939 


.98698 


A.- ■ ' ■ 74 


.88188 


.92421 


.39795 


.91741 


Aiti'M} AihX^ 83 


28 


.34966 


.93688 


.{. ■■•; . «3 


.8^15 


.92410 


.39822 


.91729 


,11 U^^ LMii'jiJ 82 


29 


.34993 


.9367? 


A ■■ ■. "52 


.5:8241 


.92399 


.39846 


.91718 


.41 Ho .'JliKlrt 81 


80 


.85021 


.98667 


.<;■■■•■': ■,■■■'^12 


.88268 


,92388 


.89875 


.91706 


AlVi'J .'^\fm &0 


81 


.35048 


.93657 


.h'r'-:'' v:'.il31 


.38295 


.92377 


.89902 


.91694 


AliM .aOGHi 29 


82 


.350751.93647 


.iv- '\ -.■■■120 


.88822 1.92366 


.80928 


.91668 


.41fiys? EJtHJ^ 28 


33 


.35102 .9363'/ 


A 110 


.38849 


.92355 


.39955 


.91671 


Ar.V.* UriiHift 27 


34 


.35130!. 93626 


A "99 


.88376 


.92343 


.39982 


.91660 


.4l.".i."' ■.HriKg 26 


35 


.85157 


.98616 


A 68 


.38403 


.92332 


.40008 


.91648 


, .4ii.ii-j .■.ui'.fYj 25 


36 


.35184 


.93606 


.{ 178 


.88430 


.92321 


.40035 


.91636 


.4J'i;.'^ y-»tr:-( 24 


37 


.35211 


93596 


A «7 


.38456 


.92310 


.40062 


.91625 


.41(1:^11, !i(>!Ml 23 


38 


.35239 


.93585 


A m 


.38483 


.92299 


.40088 


.91613 


.4Hi.Mi.lKi^ift> 22 


39 


.352G6 


.93575 


Ai'-'i ,.•■45 


.88510 


.92287 


.40115 


.91601 


AIT^K Af(^H7 21 


40 


.35293 


.93565 


.Jiu',f.-J .■.i::;^35 


.88537 


.92276 


.40141 


.91590 


.41mW..0iJS:s75 


20 


41 


.35320 


.93555 


.Vy-'l- ■'.■■^24 


.88564 


.92265 


.40168 


.91578 


,4^:f^^ .i^WiS'ld 


42 


.353471.93544 


A 13 


.88591 


.92254 


.40195 


.91566 


AU^: .ihis5r 18 


43 


.35375 .93534 


A 02 


.38017 


.92243 


.40221 


.91555 


Ai^V*. ,:J^^^;«^ 17 


44 


.35402 .93524 


A 92 


.88644 


.92281 


.40248 


.91543 


,4tMiJ .l«i^!'J*i 16 


45 


.35429 .93514 


A 81 


.38071 


.92220 


.40275 


.91531 


.4i> ^.^M 15 


46 


.35456. 93508 


A 70 


.38696 


.92209 


.40301 


.91519 


.41-^;^ LJit-^Kr 14 


47 


.35484 '.93493 


A 59 


.38725 


.92198 


.40328 


.91508 


.AV.*n^ .I^^TIHS 18 


48 


.355111.93488 


.L, l;, .^,-49 


.38752 


.92186 


.40355 


.91496 


avm:> .^.mtth 


12 


49 


.355381.93472 


.h.\n^ ■M-38 


.38778 


.92175 


.40381 


.91484 


.411>7^ .Vft>;MJ 


11 


50 


.35565 


.93462 


.Ji:r,i] :ij.^ 


.38805 


.92164 


.40408 


.91472 


.411WH .y(K;^ 


10 


51 


.35592 


.98452 


A?:\-< ,^rsi6 


.38832 


.92152 


.40484 


.91461 


A-^i2i M7A\ 


9 


62 


.35619 .93441 


.8-:i-. ■■■■S05 


.38859 


.92141 


.404611.91449 


.43«G1 .liLrT-JO 


8 


53 


.35647. 9*431 


.?■■•■;.: -.94 


.38886 


.92180 


.40488 .91487 


.4yi'77 M*M7 


7 


54 


.356741.93420 


A: ■■■" ■■■■.84 


.38912 


.92119 


.40514 .91425 


Aim .'AfM 


6 


55 


.awoi 


.93410 


.?.■■■ ■■:73 


.88939 


.92107 


.40541 .91414 


.4'Ji:^if ,L*HHL>a 


5 


56 


.35728 


.98400 


A- ■■■■ 62 


.38966 


.92096 


.40567 .91402 


.4ei-.fi MMm 


4 


57 


.35755 


.93389 


.J., ,■ ,51 


.88993 


.92085 


.405941.91890 


.4-:! 1^:1 .LHHltVB 


3 


58 


.35782 


.9*379 


A !■ : ■■-■.■40 


.39020 


.92078 


.40621 l.9137« 


A'J-*^^.i .^JiNijS 


2 


59 


.35810 


.93368 


.l.\-.i :';.'29 


.89046 


.92062 


.40647 1.91366 


A-^J^^i .^-HNf43 


1 


60 


.35837 


.93358 


.?Li M.) ■.!-.■ .-18 


.3907^ 


.92050 


.40674 .91355 


^»j iumi 


_0 


/ 


Cosin 


Sine 


Cii^iii 1 Sjiie 


Cosin 


Sine 


Cosin Sine 


' Cut-in ' tiiiitj 


/ 


6i 


>• 


68« 


i 670 1 


6< 


JO 
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TABLE XV.—NATURAL SINBS AND COSINBS. 





26° 


26« 1 


270 1 


28» 


29« 1 


/ 
60 


Bine 
.42362 


Cosin 

.90631 


Sine 
.43837 


Cosin 
.89879 


Sine 
.45399 


Cosin 
.89101 


Sine Cosin 
.46947:. 88295 


Sine 


Cosin 

.87462 


.48481 


1 


.42288 


.90G18 


.43803 


.89867 


.45425 


.89087 


.469731.88281: 


.48506 


.87448 


59 


2 


.42315 


.90606 


.43889 


.89854 


.45451 


.89074 


.46999 


.88267 


.48532 


.87434 


58 


8 


.42341 


.90594 


.43916 


.89841 


.45477 


.89061 


.47024 


.88254 


.48557 


.87420 57 1 


4 


.42367 


.90582 


.43942 


.89828 


.45503 


.89048 


.47060 


.88240 


.48583 


.87406 


56 


5 


.42394 


.90569 


.43968 


.89816 


.45529 


.89035 


.47076 


.88226 


.48608 


.87391 


55 


6 


.43420 


.90557 


.43994 


.89803 


.45554 


.89021 


.47101 


.88213 


.48634 


.8r377 


54 


7 


.42446 


.90545 


.44020 


.89790 


.45580 


.89008 


.47127 


88199 


.48659 


.87303 


53 


8 


.42473 


.90532 


.44046 


.89777 


.45606 


.88995 


.47153 


.88185 


.48684 


.87349 


52 


9 


.42499 


.90520 


.44072 


.89764 


.45632 


.88981 


.47178 


.88172 


.48no 


.87335 


51 


10 


.42525 


.90507 


.44098 


.89752 


.45658 


.88868 


.47204 


.88158 


.48736 


.87821 


50 


11 


.42552 


.90495 


.44124 


.89789 


.45684 


.88966 


.47229 


.88144 


.48761 


.87806 


49 


12 


.42578 


.90483 


.44151 


.89726 


.45710 


.88942 


.47255 


.88180 


.48786 


.87292 


48 


13 


.42604 


.90470 


.44177 


.89713 


.45736 


.88928 


.47281 


.88117 


.48811 


.87278 


47 


14 


.42631 


.90458 


.44203 


.89700 


.45762 


.88915 


.47806 


.88103 


.48887 


.87264 


46 


15 


.42857 


.90446 


.44229 


.89687 


.45787 


.88902 


.47382 


.88089 


.48862 


.87250 


45 


16 


.42683 


.90433 


.44255 


.80674 


.45813 


88888 


.47858 


.88075 


48888 


.87235 


44 


17 


.42709 


.90421 


.44281 


.89662 


.45839 


.88875 


.47383 


.88062 


!48918 


.87221 


43 


18 


.42736 


.90403 


.44807 


.89649 


.45865 


.88862 


.47409 


.88048 


.48988 


.87207 


42 


19 


.42762 


.9C396 


.44333 


.89686 


.45891 


.88848 


.47484 


.88034 


.48964 


.87198 


41 


20 


.42788 


.90883 


.44359 


.89623 


.45917 


.88885 


.47460 


.88020 


.48989 


.87178 


40 


21 


.42815 


.90871 


.44385 


.89610 


.45942 


.88822 


47488 


.88006 


.49014 


.87164 


89 


22 


.42841 


.90358 


.44411 


.89507 


.45968 


.88808 


< .47511 


.87998 


.49040 


.87150 


38 


23 


.42887 


.90346 


.44437 


.89584 


.45994 


.88795 


1.47587 


.87979 


.49065 


.87186 


37 


24 


.42894 


.908)4 


.44464 


.89571 


.46020 


.88782 


i .47562 


.87965 


.49090 


.87121 


86 


25 


.42920 


.90321 


.44490 


.89558 


.46046 


.88768 


L47588 


.87951 


.49116 


.87107 


35 


26 


.42946 


.90309 


.44516 


.69545 


.46072 


.88755 


.47614 


.87987 


.49141 


.87093 


34 


27 


.42972 


.90296 


.44542 


.89532 


.46097 


.88741 


.47639 


.87923 


.49166 


.87079 


33 


28 


.42999 


.90284 


.44568 


.89519 


.46123 


.88728 


.47665 


.87909 


.49192 


.87064 


32 


29 


.43025 


.9^1 


.44594 


.89506 


.46149 


.88715 


.47690 


.87896 


.49217 


.87050 


31 


30 


.43051 


.90259 


.44620 


.89493 


.46175 


.88701 


.47716 


.87882 


.49242 


.87036 


30 


81 


.43077 


.90246 


.44646 


.89480 


.46201 


.88688 


.47741 


.87868 


.49268 


.87021 


29 


32 


.43104 


.90233 


.44672 


.80467 


.46226 


.88674 


.47767 


.87854 


.49293 


.87007 


28 


33 


.43180 


.9mi 


.44698 


.89454 


.46252 


.88661 


.47?J3 


.87840 


.49318 


.86993 


27 


34 


.43156 


.90203 


.44724 


.89441 


.46278 


.88647 


.47818 


.87826 


.49344 


.86978 


26 


35 


.43182 


.90196 


.44750 


.89428 


.46304 


.88634 


.47344 


.87812 


.49369 


.86964 


25 


36 


.43209 


.90183 


.44776 


.80415 


.46330 


.88620 


.47869 


.87798 


.49394 


.86949 


24 


37 


.43235 


.90171 


.44802 


.89402 


.46355 


.88607 


.47805 


.87784 


.49419 


.86935 


23 


38 


.43261 


.90158 


.44828 


.89389 


.46381 


.88598 


.47920 


.87770 


.49445 


.86921 


22 


39 


.43287 


.90146 


.44854 


.83376 


.46407 


.88580 


.47946 


.87756 


.49470 


.86906 


21 


40 


.43813 


.90133 


.44880 


.89363 


.46433 


.88566 


.47971 


.87743 


.49495 


.86892 


20 


41 


.43340 


.90120 


.44906 


.89360 


.46458 


.88668 


.47997 


.87r29 


.49621 


.86878 


19 


42 


.43366 


.90103 


.44932 


.80337 


.46484 


.88539 


.48022 


.87715 


.49546 


.86868 


18 


43 


.43892 


.90095 


.44958 


.80324 


.46510 


.88526 


.48048 


.87701 


.49571 


.86849 


17 


44 


.43418 


.90082 


.44984 


.89311 


.46536 


.88512 


.48073 


.87687 


.49596 


.86834 


16 


45 


.43445 


.90070 


.45010 


.89298 


.46561 


.88499 


.48099 


.87673 


.49622 


.86820 


15 


46 


.43471 


.90057 


.46036 


.89286 


.46587 


.88485 


.48124 


.87659 


.49647 


.86805 


14 


47 


.43497 


.90045 


.45062 


.89272 


.46613 


.88472 


.48150 


.87645 


.49672 


.86791 


13 


48 


.43528 


.90032 


.45088 


.89259 


.46639 


.88458 


.48176 


.87631 


.49697 


.86777 


12 


49 


.43649 


.90019 


.45114 


.89245 


.46664 


.88445 


.48201 


.87617 


.49723 


.86762 


11 


50 


.48675 


.90007 


.45140 


.89282 


.46690 


.88431 


.48226 


.87603 


.49748 


.86748 


10 


51 


.43602 


.89994 


.45166 


.89219 


! .46716 


.88417 


.48252 


.87589 


.49773 


.86788 


9 


52 


.43628 


.89981 


.45192 


.89206 


.46742 


.88404 


.48277 


.87575 


.49798 


.86719 


8 


53 


.43654 


.89968 


.45218 


.89193 


.46767 


.88890 


.48306 


.87561 


.49824 


.86704 


7 


54 


.48680 


.89956 


.45243 


.89180 


,46793 


.88377 


.48328 


.87546 


.49849 


.86690 


6 


55 


.48706 


.89943 


.46269 


.89167 


.46819 


.88363 


.48354 


.87582 


.49874 


.86676 


5 


56 


.43788 


.89930 


.45295 


.89153 


.46844 


.88349 


.48379 


.87518 


.49899 


.86661 


4 


57 


.43759 


.89918 


.45321 


.89140 


.46870 


.88336 


.48405 


.87504 


.49924 


.86646 


8 


58 


.43785 


.80906 


.45347 


.89127 


.46896 


.88322 


.48430 


.87490 


.49950 


.86682 


2 


59 


.43811 


.89892 


.45373 


.89114 


.46921 


.88308 


.48456 


.87476 


.49975 


.86617 


1 


60 

/ 


.48887 


.89879 


.45^ 
Cosin 


.89101 
Sine 


.46947 


.88295 
"Sine 


.48481 

1 Cosin 

1 


.87462 
Sine 


.50000 
Cosin 


.86608 
Sine 


_0 

/ 


Cosin 


Sine 


Cosin 


6^ 


V 


" 63- 1 


620 1 


! 6I0 i 


eoo 
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30- 1 


310 1 


820 1 


88» 


84" J J 


' 


Sine 


Cosin 


Sine 


Cosin 


Sine 1 Cosin' 


Sine 1 Cosin 


Sine 


Cosin 


"o 


^50000 


.86603 


^61504 


.85717 


.52992^84805 


.54464 .83867 


.56919 


.83904 60 


1 


.50025 


.86588 


.61529 


.85702 


.53017 


.84789 


.54488 .83851 


.55W3 


.83887,59 


2 


.50050 


.86573 


.51564 


.85687 


.53041 


.84774 


.54513 '.83835 


.65968 


.838nl58 


8 


.50076 


.86559 


.51579 


.85672 


.53066 


.84759 


.545371 


.83819 


.65992 


.83855 57 


4 


.50101 


.86M4 


.51004 


.85657 


.53091 


.84743 


.545011 


.83804 


.56016 


.83839.56 


5 


.50126 


.86530 


.51028 


.85642 


.53115 


.84728 


.545861 


.83788 


.56040 


.83822 55 


6 


.50151 


.86515 


.51053 


.a-5627 


.53140 


.84712 


.646101 


.837r2 


.56064 


.82806 54 


7 


.50176 


.86601 


.51678 


.a5612 


.53164 


.84697 


.54035 


.83756 


.56088 


.83790 53 


8 


.50201 


.86486 


.51703 


.85597 


.53189 


.84681 


.54659 


.83740 


.56112 


.83773 53 


9 


.50227 


.8W71 


.51728 


.a5582 


.53214 


.84666 


.54683 .837241 


.56136 


.83757,51 


10 


.50252 


.86457 


.51753 


.85667 


.53238 


.84650 


.54708 


.83708 


.66160 


.83741 50 


11 


.50277 


.86443 


.51778 


.85561 


.53363 


.84635' 


.64783 


.88693 


.66184 


.83734' 49 


12 


.50302 


.86427 


.51803 


.85536 


.53288 


.84619, 


.54766 


.83676 


.66206 


.83708,48 


13 


.50327 


.86413 


.51823 


.85521 


.53312 


.84604 


.64781 


.83660 


.56332 


.83693 47 


14 


.50352 


.86398 


.51852 


.85506 


.63337 


.84588 


.54805 


.83645 


.56256 


.82675 46 


15 


.50377 


.86384 


.51877 


.85491 


.63361 


.84573 


.54839 


.83629 


.66280 


.83659 45 


10 


.50403 


.86369 


.51902 


.85476 


.63386 


.84557 


.54854 


.83613 


.66305 


.83643 44 


17 


.50428 


.86354 


.51927 


.85461 


.63411 


.84542 


.548781.83597 


.66329 


.82626 43 


18 


.50453 


.86340 


.51952 


.85446 


.53435 


.84528 


.54902 .83581 


.66853 


.82610 42 


19 


.50478 


.86325 


.51977 


.85431 


.53460 


.84511! 


.M927 


.88565 


.668';V 


.83593 41 


20 


.50503 


.86310 


.63002 


.85413 


.53484 


.84495 


.54951 


.83549 


.66401 


.83577,40 


21 


.50528 


.86395 


.63036 


.85401 


.68509 


.84480 


.54975 


.88533; 


.66435 


.82561' 80 


23 


.50553 


.86281 


.63051 


.85385 


.63534 


.84464 


.64999 


.885171 


.66449 


.83544 88: 


23 


.50578 


.86266 


.52076 


.85370 


.63558 


.84448' 


.530^4 


.83501' 


.66473 


.83538 37 


24 


.50603 


.86251 


.62101 


.a5355 


.53583 


.84433 


.55048 


.83485 


.56497 


.83511 36 


25 


.50628 


.86237 


.52126 


.85340 


.63607 


.84417 


.55072 


.88409; 


.66531 


.83495:85 


26 


.50654 


.86222 


.52151 


.85325 


.63632 


.84402 


.55097 


.83453 


.66545 


.83478:84 


27 


.50679 


.86207 


.52175 


.85310, 


.53656 


.84386 


.55121 


.884371 


.56569 


.83463 83 


28 


.50704 


.86192 


.62200 


.85294 


.53681 


.84370 


.55145 


.8M21! 


.66593 


.83446 82 


29 


.50729 


.86178 


.52225 


.85279 


.63705 


.84355 


.55109 


.834051 


.56017 


.83439 31 


30 


.50754 


.86103 


.63250 


.85204 1 


.53730 


.84339| 


.55104 


.83389 


.66641 


.83413 80 


81 


.50779 


.86148 


.53275 


.85349 


.53754 


.84324' 


.55318 


.83373 


.56665 


.82396 29 


32 


.50804 


.86ia3 


.52299 


.852.U 


.53779 


.84303 


.65342 


.83856 


.56089 


.82380 38 


a3 


.50829 


.86119 


.52324 


.85218 


.63804 


.84292 


.C5260 


.83340 


.50713 


.82363:27 


ai 


.50854 


.86104 


.52349 


.85203 


.63828 


.84277. 


.55291 


.83324 


.507301.82347; 26 | 


85 


.50879 


.80089 


.52374 


.85188 


.53853 


.84261; 


.55315 


.83308 


.50700 


.82380 25 


80 


.50904 


.86074 


.52399 


.851?3 


.53877 


.81245; 


.55389 


.83292 


.56784 


.82314: 24 


37 


.50929 


.80059 


.52423 


.85157 


.53902 


.&4230| 


.55303 


.83276 


.66808 


.82297 23 


38 


.50954 


.8(K)45 


.52448 


.85142 


.53926 


.842141 


.55388 


.83260 


.56882 


.82281 22 


39 


.50979 


.80030 


.52473 


.85127 


.53951 


.841981 


.55412 


.83244 


.56856 


.82264 21 


40 


.51004 


.80015 


.62498 


.85112, 


.53975 


.84183; 


.55436 


.83238 


.66880 


.82248 20 


41 


.51029 


.86000 


.52522 


.85090' 


.54000 


.84167 


.55460 


.83313 


.56904 


.82231 10 


42 


.51054 


.85985 


.52^7 


.85(Xil| 


.54024 


.84151 


.55484 


.83195 


.50928 


.82214 13 


43 


.51079;. 85970 


.52572 


.85003 


.54049 


.84135 


.55509 


.83179 i 1.56953 


.82198 17 


44 


.51104 '85956 


.52597 


.85051 


.54073 


.84120, 


.5^5.33 


.83163; .56976 


.82181 10 


45 


.51129 .85941 


.52621 


.85035 


.64097 


.84104 


.55557 


.83147, .57000 


.82165, 15 


46 


.51154 .85926 


.52046 


.85020 


.54122 


.840881 


.55581 


.83131! .57024 


.82148! 14 


47 


.51179 .85911 


.58671 


.85005 


.54146 


.84072 


.55605 


.83115' .57047 


.82132; 13 


48 


.51204 .a5896 


.52096 


.84989 


.54171 


.84057 


.55630 


.83098 .57071 


.82115 12 


49 


.51229,. 85881 


.52?20 


.84974 


..Ml 95 


.84041 


.65654 


.83082 .57095 


.82098' 11 


50 


.51254 


.85866 


.52745 


.84959 


.54220 


.84025 


.53078 


.83006. .57119 


.82083 10 


51 


.51279 


.85851 


.52770 


.84943 


.54244 


.84009 


.55702 


.83050 ' .67143 


.83065 9 


52 


.51:304 


.85836 


.52794 


.84928 


.54209 


.a3994 


.55?26 


.83034 , .57107 


.82048 8 


53 


.51329 


.85821 


.52819 


.81913 


.54293 


.83978 


.55750 


.83017 


.67191 


.82032 7 


54 


.5^54 


.85806 


.52844 


.84897 


.54317 


.83962 


.55775 


.83001 


.57215 


.82015 6 


55 


.51379 


.85792 


.52869 


.84882 


.&4.342 


.83946 


.55799 


.82985 


.57238 


.81999 5 


56 


.51404 


.85777 


.52893 


.84866 


.64366 


.83930 


.55823 


.82909 


.57262 


.81982 4 


57 


.51429 


.85762 


.52918 


.84a51 


.64.391 


.83915 


.55847 


.82953 


.57286 


.81965 3 


58 


.51454 


.a5747 


.52943 


.84836 


.54415 


.83899 


.55871 


.82936 


.57810 


.81949 8 


59 


.51479 


.a5732 


.62967 


.84820 


.544401.83883 


..5.5895 


.82920 


.57334 


.81932, 1 


60 


.51504!. 85717 


.52992 


.84805 


.54464 L83867; 


..55919 


.82904 


..57a58 


.819151 


/ 


CosinjSine 


Cosin 


Sine 


Cosin 1 Sine 1 i Cosin 


Sine" 


Cosin 


Sine! 




59*> 


680 


5 


70 


1 6 


6° 


550 r J 



232 



TABLE XV.— NATURAL SINES AND COSINES. 





85<» 


86° 


z^o 


8( 


Cosin 


89» 


/ 


/ 


Bine ICosin 


Sine |Cosin 


Sine 1 Cosin 


Sine 


Sine 1 Cosin 


"O 7573581781915! 


.58779 .80902 


.60182 .79864 


:6156d 1:78801 


.62932 .77715 


60 


1 1.57881 '.818991 


.58802,. 80885; 


.602051.79846 


.61589 .78783 


.629551.77696 


59 


2. 674051. 818821 


.588261.80867. 


.602281.79829, 


.61612 


.78765 


.62977 .77678 


58 


3 .57429 


.818651 


.588491.80850 


.60251 .79811 


.61635 


.78747 


.63000 .77660 


57 


4 ! .57453 


.81848 


.588r3;. 808331 


.60274 .79793 


.61658 


.78729 


.63022 '.77641 


56 


6 i .57477 


.81832 


.58890 .80816i 


.60298 


.79776 


.61681 


.78711 


.6.30451.77623 


55 


6 ' .57501 


.81815 


.58920 


.80799; 


.60321 


.79758 


.61704 


.78694 


.63068!. 77605 


54 


7 ! .57524 


.81798 


.58943 


.807821 


.60*44 


.79741 


.61726 


.78676 


.630901.77586 


53 


8 1 .57548 


.81782; 


.58967 


.80765 


.60367 


.79723 


.61740 


.78658 


.63113 


.77568 


52 


9 


.57572 


.81765' 


.58990 


.80748 


.60390 


.79706 


.61772 


.78640 


.63136 


.77550 


51 


10 


.57596 


.81748 


.59014 


.80730 


.60414 


.79688 


.61795 


.78622 


.63158 


.77531 


50 


11 


.57619 


.81731 


.69037 


.80713 


.60437 


.79671 


.61818 


.78604 


.63180 


.77513 


40 


12 


.57643 


.81714 


.59061 


.80696. 


.60460 


.79653 


.61841 


.78686 


.68203 


.77494 


48 


13 


.57667 


.81698 


.69084 


.80679 


.60483 


.79635 


.(1864 


.78568 


.68225 .77476 


47 


14 


.57691 


.81681 


.69108 


.806621 


.60606 


.79618 


.61887 .785501 


.68248 .77458 


46 


15 


.57715 


.81604 


.69131 


.80644' 


.60529 


.79600 


.61909 .78532 


.68271 .77439 


45 


16 


.57738 


.81647 


.59154 


.80627 


.60553 


.79583 


.61932 .785141 


.68293 .77421 


44 


17 


.67762 


.81631 


.59178 


.80610 


.60576 


.79565 


.61955 .78496, 


.63316 .774021 43 


18 


.57786 


.81614 


.69201 


.80593 


.60599 


.79547 


.61978 .78478 


.63338 .77384,42 


19 


.5'reiO 


.81507 


.59225 


.80576 i 


.60622 


.79530 


.62001 .78460 


.68361 .77366 


41 


20 


.57883 


.81580 


.59248 


.80558 j 


.60645 


.79512 


.62024 .78442 


.63383 


.77347 


40 


21 


.57857 


.81563 


.59272 


.80541 


.60668 


.79494 


.62046 .78424 


.68406 


.77329 


39 


22 


.57881 


.81546 


.59205 


.80524, 


.60691 


.T94r/ 


.62069 


.78405; 


.63428 


.77310 


38 


23 


.57904 


.81530 


.69318 


.805071 


.60714 


.79459 


.62092 


.78387 


.63451 .772921 37 


24 


.57928 


.81513 


.59a42 


.80489; 


.60738 


.79441 


.62115 


.78869 


.68473 .77273 1 36 


25 


.57952 


.81496 


.59365 


.80472, 


.60761 


.79424 .62138 


.783511 


.63496 .77255 


35 


26 


.57976 


.81479 


.69389 


.80455, 


.60784 


.79406 


.62160 


.783331 


.63518 .77236 


34 


27 


.57999 


.81462 


.59412 


.80438! 


.60807 


.79388 


.62ia3 


.78315! 1.63540 .77218 


33 


28 


.58023 


.81445 


.59436 


.80420 i 


.60830 


.79371 


.02206 


.78297 


.63563 .77199 


32 


29 


.58047 


.814281 


.59459 


.80403: 


60853 


.79353 


.62229 


.782r9 


.63585 .7n81 


31 


30 


.68070 


.81412 


.59482 


.80380 


.60876 


.79335 


.62251 


.78261 


.63608!. 77162 


30 


31 


.58094 


.81895 


.69506 


.80368 


.60699 


.79318 


.62274 


.78243 


.63680 .77144 


29 


32 


.58118 


.81378 


.59529 


.80351 


.60922 


.Y9300 


.6:^297 


.78226 


.63653 .77125 


28 


33 


.58141 


.81361 


.59552 


.80334 


.60945 


.79282 


.623201.78206 


.636751.77107 


27 


U 


.58165 


.81344! 


.59570 


.80316 


.60968 


.79264 


.62342 .78188; 


.63698;. 77088 


20 


35 


.58189 .81327: 


.59599 


.V02Q9 


.C0991 


.79247 


.62365:. 78170 1 


.63720 .77070 25 


36 


.58212 .81310' 


.59622 


.C0282; 


.61015 


.79229 


.623881.78152: 


.63742 .77051 24 


37 


.58236 .81293 


.596401.802641 


.61038 


.79211 


.62411 1 .78134 : .63765 .77033 23 


38 


.58260 .81270' 


.59G6D'. 80247, 


.61061 


.79193 


.624.33'. 78116 ' .63787; .77014! 22 


39 


.58283 .81259 


.596931.80230 


.61064 


.79176 


.62456 .78098 


.63810 .76996, 21 


40 


.683071.81242;; . 59716 |.C0212j 


.61107 


.791C8 


.02479,. 78079, 


. 63832 1. 76977 20 


41 


.68330 


.81225 .59739 '.801951 


.61130 


.79140 


.62502 '.78061 


.638641.76959; 19 


42 


.58354 


.81208 1!. 59763 


.80178 


.611.53 


.79122 


.62524 .78043 I .63877 .76940 18 | 


43 


.58378 


.81191 ! 


.59786 


.80160, 


.61176 


.79105 


.62547. 78025 


.63899 .769211 17 


44 


.58401 


.81174; 


.59809 


.80143: 


.61199 


.79C87 


.62570 1.78007 


.639221.76903 16 


45 1.58425 


.81157, 


.59832 


.8012i5; 


.61222 


.79009 


.625921.77988 


. 63944 '.768&4i 15 


46 


.58449 


.81140! 


.59im 


.80108; 


.61245 


.79051 


.62615 


.77970 


.63906 .76866; 14 


47 


.684721 811231 


.59879 


.80091 


.61268 


.79033 


.62638 


.77952, 


.68989 .76847 


13 


48 


.58496 


.81106, 


.59902 


.80Or3' 


.61291 


.79016 


.62660 


.779*4 


.640111.76828 


12 


49 


.6a519 


.81089 


.69926 


.8(K)50i 


.61314 


.78998 


.62683 


.77916 


.640331.76810 


11 


50 


.68543 


.81072 


.59949 


. 80038 j 


.61337 


.78980 1 .62706 


.77897 


.64056 .76791 


10 


51 


.68567 


.810551 


.59972 


.80021 


.61360 


.78962 


.62728 


.77879 


.64078 .76772 


9 


52 


.58590 


.81038:1.59995 


800031 


.61383 


.78(W4 


l.62?51 


.77861 


.641001.76754 


8 


53 


.58614 


.81021 1 


.00019 


.79986 


.61406 


.78926 


1.62774 


.77843| 


.64123 .767*5 


7 


54 


.58637 


.81004 


.60042 


.79908! 


.61429 


.78908 


.62796 


.77824; 


.64145 .76717 


6 


55 


.58661 


.80987! 


.60065 


.79951, 


.61451 


.78891 


.62819 


.77806 


.64167!. 76698 


5 


56 


.58684 


.80970' 


.60089 


.79934, 


.61474 


.78873 


.62842 


.77788; 


.64190 .76679 


4 


57 


.58706 


.80953; 


.60112 


.79916. 


.61497 


.78855 


.628W 


.77709; 


.^4212 .76661 


3 


58 


.68781 


.80936 


.60135 


.79899 


.61520 


.7883711.62887 


.777.511 


.64234 .76642 2 


59 


.68756 


.80919, 


.601581.79881 


.61543 


.78819; 1.62909 


.777:«; 


.64256 .76623; 1 


60 


.58779 


.80902: 


.601^ .79864 


.61566 


.78801, .62932 


.77715, 


.64279 .76604 


/ 


Cbsin 


Sine 


Cosin j Sine 


Cosin 1 Sine 


, Cosin 


Sine 


Cosin , Sine 


/ 


64° 1 


53- 


520 


1 61- 1 


60O 
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40^ 1 


41- 1 


43" 


43* 


44, 


7^ 


/ 


Sine 'Co^ln 1 


Sinc^ 


Cosin 1 


Rlne ICosln 


Sine CoFtLn 


Sine eofiln 


"5 


Tdk'^fiJ 


7iJljU4. 


"ti5(ilHt 


.7r^7i 


.«iiyi3 


.74dl4 


',t>y'^l /7J133, 


.OtUOO. 71034, 60 


1 


.6^^|>l 


.7ru^l 


.(ir4Xiii4 


.7r>4aij 


.WJ35 


,?4ai)5 


,0ti^»-Ji;,7ail0 


. 0'14H7-. 711^1 i5& 


2 


!6ri:^i 


7ti507' 


.63650 


,7->433: 


.tMkrH5W 


.T4270 


^6Rm 
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TABLB XVL— NATURAL TANGENTS AND COTANGENTS. 
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9.15554 


.12608 


7.87805 


46 


.07431 


13.4566 


.09189 


10.8829 


.10958 


9.13093 


.18^28 


7.86064 


45 


.07461 


13.4039 


.09218 


10.8483 


,1C9G1 


9.10646 


.18751 


7.84248 


44 


.07490 


13.3515 


.09247 


10.8139 


.llCU 


9.08211 


.18781 


7.82428 


43 


.07519 


13.2996 


.092'<7 


10.7797 


.iiaio 


9.05769 


.12810 


7.80628 


48 


.07548 


13.2480 


.09306 


10.7457 


.11C70 


0.08879 


.12840 


7.78825 


41 


.07578 


18.1969 


.09335 


10.7119 


.11099 


9.C0968 


.12869 


7.77085 


40 


.CTBO? 


18.1461 


.09865 


10.6788 


.11128 


8.98596 


.18899 


7.75254 


89 


.07636 


18.0958 


.09394 


10.6450 


.111C8 


8.90227 


.12929 


7.';-8480 


88 


.07665 


13.0458 


.09423 


10.6118 


.11187 


8.C8807 


.12958 


7.71716 


87 


.07695 


12.9968 


.09453 


10.5789 


.11217 


8.91620 


.12988 


7.69957 


86 


.07724 


12.9469 


.09488 


10.5468 


.11840 


8.89185 


.18017 


7.68806 


35 


.07753 


12.8981 


.C9511 


10.6186 


.11270 


8.868C2 


.13047 


7.60466 


34 


.07788 


12.8496 


.09541 


10.4013 


.11305 


8.64561 


.18076 


7.64738 


S3 


.07813 


12.8014 


.09570 


10.4491 


.11835 


8.82268 


.13106 


7.63005 


33 


.07841 


12.7536 


.09600 


10.4178 


.11804 


8.79964 


.18186 


7.61287 


31 


.07870 


12.7068 


.09629 


10.8854 


.11894 


8.77689 


.18165 


7.69675 


80 


.07899 


1S.6591 


.09658 


10.8538 


.11423 


8.75425 


.13195 


7.B7878 


89 


.07929 


12.6124 


.09688 


10.8224 


.11458 


8.73178 


.13224 


7.56176 


28 


.07958 


12.e«60 


.09717 


10.2018 


.11488 


8.70931 


.18254 


7.54487 


27 


.07987 


12.5199 


.09746 


10.2608 


.11511 


8.68701 


.18884 


7.52806 


26 


.08017 


12.4748 


.09776 


10.2894 


.11541 


8.66488 


.13813 


7.51188 


25 


.08016 


12.4288 


.09805 


10.1988 


.11570 


8.64275 


.18343 


7.49466 


81 


.08075 


12.8838 


.09834 


10.1683 


.11600 


8.62078 


.13878 


7.47806 


23 


.08104 


12.8390 


.09864 


10.1381 


.11629 


8.69893 


.18408 


7.46154 


28 


.08134 


12.2946 


.09893 


10.1080 


.11659 


8.67718 


.13488 


7.44509 


21 


.08163 


18.2505 


.09923 


10.0780 


.11688 


8.66665 


.18461 


7.42871 


80 


.08193 


12.8067 


.09958 


10.0483 


.11718 


f 53408 


.13491 


7.41240 


19 


.08221 


12.1038 


.00981 


10.0187 


.11747 


8.61250 


.18521 


7.89616 


18 


.08251 


12.1201 


.10011 


9.98931 


.11777 


8.49128 


.13550 


7.87990 


17 


.08280 


I2.(yrr3 


.10040 


9.96007 


.11806 


8.47007 


.13680 


7.86389 


16 


.08309 


12.0346 


.10069 


9.93101 


.11836 


8.44896 


.13609 


7.84786 


15 


.08339 


11.9923 


.10099 


9.90211 


.11865 


8.42795 


.13639 


7.83190 


14 


.08308 


11.9504 


.10128 


9.87338 


.11895 


8.40705 


.136G9 


7.81600 


13 


.08397 


11.9087 


.10158 


9.&1488 


.11924 


8.38625 


.13698 


7.80018 


18 


.08127 


11.8673 


.10187 


9.81641 


.11954 


8.36555 


.13728 


7.28442 


11 


.08456 


11.8268 


.10216 


9.78817 


.11963 


8.84496 


.13758 


7.86878 


10 


J0e485 


11.7853 


.10846 


8.76009 


.18018 


8.88446 


.18787 


7.85810 





.08514 


11.7448 


.10875 


9.73217 


.18048 


8.80406 


.13817 


7.83754 


8 


.08544 


11.7045 


.10305 


9.70441 


.180^8 


8.88876 


.13846 


7.82204 


7 


.08578 


11.6645 


.10834 


9.67680 


.18101 


8.26355 


.18876 


7.80661 


6 


.06603 


11.6248 


.10363 


9.64935 


.18181 


8.84345 


.18906 


7.19185 


5 


.08638 


11.5853 


.10393 


9.62805 


.18160 


8.88844 


.18935 


7.17^ 


4 


.08661 


11.5461 


.10428 


9.5M90 


.18190 


8.80858 


.13965 


7.16071 


8 


.08690 


11 5072 


.10458 


9.56791 


.12819 


8.18870 


.13995 


7.14658 


8 


.08720 


11.4685 


.10481 


9.54106 


.12249 


8.16398 


.14024 


7.13048 


1 


.08749^ 


11.4301 


.10510 
|Cotang 


9.61436 


.12278 


8.14435 


.14054 


7.11537 


_0 


>)tang 


Tang 


Tang 


Cotang 


Tang 


Cotang 


Tang 


86» 1 


1 84» 1 


88- 1 


82» 
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TABLE XVT.-NATURAL TANGENTS AND COTANGENTS. 



9 
~0 


«• 


9« 


10* 


IP 


/ 
60 


Tangr 

.14054 


Cotang 


Tang 1 Cotang 


Tang 
.17638 


Cotang 


Tang 

.19438 


Cotang 


7.11537 


.15838 


6.31375 


5.67128 


6.14456 


i 


.14084 


7.10038 


.15868 


6.30189 


.17663 


5.66166 


.19468 


5.13658 


59 


2 


.14113 


7.08546 


.15898 


6.2900r 


.17698 


6.65205 


.19498 


5.12862 


58 


8 


.14143 


7.07059 


.15928 


6.27829 


.17723 


6.64248 


.19529 


5.12069 


57 


4 


.14173 


7.03579 


.15958 


6.26665 


.17753 


6.63295 


.19559 


5.11279 


56 


5 


.14202 


7.04105 


.16988 


6.25486 


.17783 


5.62344 


.19589 


5.10490 


65 


6 


.14232 


7.02637 


.16017 


6.24321 


.17813 


6.61397 


.19619 


5.09704 


54 


7 


.14263 


6.91174 


.16047 


6.23160 


.17843 


5.60452 


.19649 


5.08921 


53 


8 


.14291 


6.99718 


.16077 


6.22003 


.17873 


6.59511 


.19680 


5.08139 


52 


9 


.14321 


6.98268 


.16107 


6.20851 


.17903 


6.58573 


.19710 


5.07360 


51 


10 


.14351 


6.96823 


.16137 


6.19703 


.17933 


6.57638 


.19740 


5.06584 


50 


It 


.14381 


6.95385 


.16167 


6.18550 


.17968 


5.56706 


.19770 


5.05809 


49 


12 


.14410 


6.93053 


.10190 


6.17419 


.17998 


6.65777 


.19801 


6.05037 


48 


18 


.14440 


6.92525 


.1G226 


6.10283 


.18028 


6.64851 


.19831 


5.04267 


47 


14 


.14470 


6.91104 


.10256 


6.15151 


.18053 


5.53927 


.19661 


6.03499 


46 


15 


.14499 


6.80G88 


.10286 


6.14023 


.18033 


6.53007 


.19891 


6.02734 


45 


16 


.14529 


6.83278 


.10316 


6.12309 


.18113 


6.52090 


.19921 


6.01971 


44 


17 


.14559 


6.8(5874 


.10346 


6.11779 


.18143 


6.61176 


.19952 


5.omo 


43 


18 


.14588 


6.85475 


.16376 


6.10364 


.18173 


6.60264 


.19982 


6.00451 


42 


19 


.14618 


6.84032 


.10403 


6.00552 


.18203 


6.49356 


.20012 


4.99695 


41 


20 


.14648 


6.82694 


.16435 


6.08444 


.18233 


6.48451 


.20042 


4.98940 


40 


21 


.14673 


6.81812 


.16465 


6.07340 


.18263 


6.47548 


.20073 


4.98188 


39 


2:3 


.14707 


6.79036 


.16495 


6.0(3240 


.18293. 


5.40048 


.20103 


4.97438 


38 


23 


.14737 


6.783C4 


.10525 


6.05143 


.18323 


6.45751 


.20133 


4.96690 


37 


24 


.14707 


6.77199 


.10555 


6.04051 


.18353 


6.44857 


.20164 


4.95945 


36 


25 


.14796 


6.75838 


.16585 


6.02962 


.18384 


6.43966 


.20194 


4.95201 


35 


26 


.14826 


6.74483 


.10615 


6.01878 


.18414 


6.43077 


.20224 


4.94460 


34 


27 


.14856 


6.73133 


.16645 


6.00797 


.18444 


6.42192 


.20254 


4.93721 


33 


28 


.14886 


6.71789 


.16074 


5.90720 


.18474 


6.41309 


.20285 


4.92984 


32 


29 


.14915 


6.70450 


.16704 


5.93046 


.18504 


5.40429 


.20315 


4.92249 


31 


30 


.14945 


6.69116 


.16734 


6.97576 


.18534 


5.89552 


.20345 


4.91516 


30 


81 


.14975 


6.67787 


.16764 


5.96510 


.18564 


6.3867r 


.20878 


4.90786 


29 


32 


.15005 


6.604G3 


.10794 


5.95448 


.18504 


6.37805 


.20406 


4.90056 


28 


33 


.15034 


6.65144 


.10324 


5.94390 


.18624 


5.86986 


.20436 


4.89330 


27 


34 


.15064 


6.63831 


.10854 


6.93335 


.18654 


5.36070 


.20466 


4.88605 


26 


35 


.15094 


6.62533 


.10884 


6.92283 


.18684 


6.35206 


.20497 


4.87882 


25 


36 


.15124 


6.61219 


.16914 


5.91236 


.10714 


5.84345 


.20527 


4.8n62 


24 


87 


.15153 


6.59921 


.10944 


5.90191 


.18745 


6.83487 


.20557 


4.86444 


23 


38 


.15183 


6.53627 


.10974 


5.8D151 


.10775 


5.32G;31 


.20588 


4.857^7 


22 


39 


.15213 


6.57333 


.17004 


6.83114 


.18805 


6.81778 


.20618 


4.85013 


21 


40 


.15243 


6.56055 


.17033 


6.87080 


.18835 


6.30928 


.20648 


4.^300 


20 


41 


.15272 


6.54777 


.17063 


5.86051 


.18865 


5.30080 


.20679 


4.83590 


19 


42 


.15302 


6.53503 


.17003 


5.85024 


.1C895 


5.29235 


.207C9 


4.82882 


18 


43 


.15332 


6.52234 


.17123 


5.84001 


.10925 


5.28393 


.20739 


4,82175 


17 


44 


.15362 


6.50970 


.17153 


5.82982 


.18953 


5.27553 


.20770 


4.81471 


16 


45 


.15391 


6.49710 


.17183 


5,81966 


.18986 


6.26715 


.20800 


4.R0769 


15 


46 


.15421 


6.48456 


.17213 


6.80953 


.19016 


6.25880 


.20830 


4.60068 


14 


47 


.15451 


6.47206 


.17243 


6.70944 


.19046 


6.25048 


.20801 


4.79370 


18 


48 


.15481 


6.45931 


.17^3 


5.73938 


.10076 


6.24213 


.20391 


4.7-8673 


12 


49 


.15511 


6.44720 


.17303 


6.77936 


.19106 


6.23391 


.20921 


4.VV9i'8 


11 


50 


.15540 


6.43484 


.17333 


6.76937 


.19136 


6.22566 


.20952 


4.77286 


10 


51 


.15570 


6.42253 


.17303 


6.75941 


.19166 


5.21744 


.20982 


4.76595 


9 


52 


.15600 


6.41026 


.17393 


6.74949 


.19197 


5.20925 


.21013 


4.75906 


8 


53 


.15630 


6.39804 


.17423 


6.73960 


.19227 


6.20107 


.21043 


4.75219 


7 


54 


.15660 


6.38587 


.17453 


6.^974 


.19257 


6.19293 


.21073 


4.74534 


6 


55 


.15689 


6.37374 


.17483 


6.71992 


.19287 


6.18480 


.21104 


4.73851 


5 


56 


.15719 


6.36165 


.17518 


5.71013 


.19317 


5.17671 


.21134 


4.73170 


4 


57 


.16749 


6.34961 


.17543 


5.70037 


.19^7 


6.16863 


.21164 


4.72490 


3 


58 


.15779 


6.83761 


.17578 


5.69064 


.19378 


6.16058 


.21195 


4.71818 


2 


59 


.15809 




.17603 


5.68094 


.19408 


6.15256 


.21225 


4.71137 


1 


60 

/ 


.15838 


6.81375 


.1Y638 
Cotang 


5.67128 


.19438 


5.14455 


.21256 


4.70463 


_0 

/ 


Cotang 


Tang 


Tang 


Cotang 


Tang 




Tang 


*v \ 


80» i 


79° 1 


78- 1 
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TABLB XVT.-NATURAL TANGBNT8 AND COTANGENTS. 



"o 


120 


180 


140 


15' 


/ 
60 


Tang 
.21256 


Cotang 


Tang 

.23087 


Cotang 


Tang 
.24933 


Cotang 


Tang 


Cotang 


4.70463 


4.83148 


4.01078 


.26795 


8.78205 


1 


.21286 


4.69791 


.23117 


4.82673 


.24964 


4.00582 


.26826 


8.727n 


69 


2 


.21316 


4.69121 


.23148 


4.82001 


.24995 


4.00066 


.26857 


8.72386 


58 


3 


.21347 


4.68452 


.23179 


4.81430 


.25026 


3.99592 


.26888 


8.71907 


57 


4 


.21377 


4.67786 


.23209 


4.80660 


.25056 


8.99099 


.26920 


8.71476 


66 


6 


.21408 


4.67121 


.23210 


4.30291 


.25087 


8.98607 


.26961 


8.71046 


55 


6 


.21438 


4.66458 


.23271 


4.29724 


.25118 


8.98117 


.26982 


8.70616 


54 


7 


.21469 


4.65797 


.23301 


4.29159 


.25149 


8.97627 


.27013 


8.70188 


63 


8 


.21499 


4.65138 


.23332 


4.28595 


.25180 


8.97139 


.27044 


8.69761 


62 


9 


.215&9 


4.64480 


.23363 


4.28032 


.25211 


8.96651 


.27076 


8.69335 


51 


10 


.21560 


4.63825 


.23393 


4.27471 


.25242 


8.96165 


.27107 


8.68909 


50 


11 


.21590 


4.63171 


.28424 


4.26911 


.25278 


8.95680 


.27138 


8.68485 


49 


12 


.21621* 


4.62518 


.23455 


4.26852 


.25304 


3.95196 


.27169 


8.68061 


48 


13 


.21651 


4.61868 


.23485 


4.25795 


.25336 


8.94713 


.27201 


8.67638 


47 


14 


.21688 


4.61219 


.23516 


4.25289 


.25866 


8.94282 


.27282 


8.67217 


46 


15 


.21712 


4.60572 


.23547 


4.24685 


.26897 


8.93751 


.27283 


8.66796 


45 


16 


.21743 
.21773 


4.59927 


.23578 


4.24132 


.25428 


3.93271 


.27294 


8.66876 


44 


17 


4.59283 


.23608 


4.23580 


.25459 


8.92793 


.27328 


8.65957 


43 


18 


.21804 


4.58641 


.23639 


4.23080 


.25490 


8.92316 


.27357 


8.65588 


42 


19 


.21834 


4.58001 


.23670 


4.22481 


.25521 


3.91839 


.27888 


8.65121 


41 


20 


.21864 


4.57368 


.23700 


4.21988 


.25662 


8.91864 


.27419 


8.64705 


40 


21 


.21895 


4.56726 


.23731 


4.21887 


.25688 


8.90890 


.27451 


8.64289 


89 


22 


.21025 


4.56091 


.23762 


4.20642 


.25014 


8.90417 


.27482 


8.63874 


88 


23 


.21956 


4.55458 


.23793 


4.20298 


.25646 


8.89945 


.27518 


8.68461 


87 


24 


.21986 


4.54826 


.23823 


4.19766 


.25676 


8.89474 


.27546 


8.68048 


86 


25 


.22017 


4.54196 


.23854 


4.19215 


.25707 


8.89004 


.27576 


8.62686 


85 


26 


.22047 


4.53568 


.23885 


4.18675 


.25788 


8.88586 


.27607 


8.62224 


34 


27 


.22073 


4.52941 


.23916 


4.18137 


.25709 


8.88068 


.27688 


8.61814 


83 


28 


.22108 


4.52316 


.23916 


4.17600 


.25800 


8.87601 


.27670 


8.61405 


88 


29 


.22139 


4.51693 


.23977 


4.17064 


.25881 


8.87136 


.27701 


8.C0996 


81 


SO 


.22169 


4.5iori 


.24008 


4.16580 


.26862 


8.86671 


.27782 


8 60688 i30| 


31 


.22200 


4.50151 


.24039 


4.16997 


.26893 


8.86206 


.27764 


8.60181 


29 


82 


.22231 


4.49888 


.24069 


4.16466 


.25924 


8.85745 


.27795 


8.59775 


28 


83 


.22261 


4.49216 


.24100 


4.14984 


.25956 


8.85284 


.27826 


8.59370 


27 


34 


.22292 


4.48600 


.24131 


4.14405 


.25966 


8.84824 


.27858 


8.58966 


26 


35 


.22322 


4.47986 


.24162 


4.13877 


.26017 


3.84364 


.27889 


8.68562 


25 


36 


.22353 


4.47374 


.24193 


4.13350 


.26048 


8.83906 


.27921 


8.68160 


24 


37 


.22383 


4.46764 


.24223 


4.12826 


260r9 


3.83449 


.27952 


8.57758 


23 


33 


.22414 


4.46166 


.24254 


4.12301 


.26110 


3.82992 


.27983 


8.57357 


22 


39 


.23444 


4.45548 


.24285 


4.11778 


.26141 


8.82537 


.28015 


8.56957 


j:i 


40 


.22475 


4.44942 


.24316 


4.11266 


.26172 


8.82083 


.28046 


8.66667 


20 


41 


.22605 


4.44388 


.24847 


4.10786 


.26203 


8.81630 


.28077 


8.66159 


10 


42 


.22536 


4.43735 


.24877 


4.10216 


.26236 


8.81177 


.28109 


8.C5761 


10 


43 


.22567 


4.43184 


.24406 


4.09699 


.26266 


8.80726 


.28140 


3.55364 


17 


44 


.22597 


4.42584 


.24439 


4.09182 


.26297 


8.80276 


.28172 


8.54968 


16 


45 


.22028 


4.41986 


.24470 


4.06666 


.26328 


8.7D827 


.28203 


8.54573 


15 


46 


.22658 


4.41340 


.24501 


4.06152 


.26359 


8.79378 


.28234 


8.54179 


14 


47 


.22089 


4.40745 


.24532 


4.07639 


.26390 


3.78931 


.28266 


8.58785 


13 


48 


.22719 


4.40152 


.24562 


4.07127 


.26421 


3.78485 


.28297 


8.63398 


12 


49 


.22750 


4.33560 


.24593 


4.06G16 


.26152 


8.78010 


.28329 


8.53001 


11 


50 


.22781 


4.38969 


.24624 


4.06107 


.26483 


8.T7596 


.28360 


8.62600 


10 


51 


.22811 


4.88881 


.24665 


4.06699 


.96616 


8.77168 


.28391 


8.52219 


9 


52 


.28842 


4.87798 


.24686 


4.05002 


.26546 


8.76709 


.28423 


8.51829 


8 


53 


.22872 


4.87207 


.24717 


4.04586 


.265?r 


8.76268 


.28454 


8.61441 


7 


54 


.22908 


4.86628 


.24747 


4.04061 


.26606 


8.75826 


.28486 


8.61058 


6 


55 


.22984 


4.36040 


.24r:s 


4.08678 


.26639 


8.75388 


.28517 


8.50666 


6 


56 


.22964 


4.35459 


.24809 


4.08076 


.26670 


8.74960 


.28549 


8.50279 


4 


57 


.22995 


4.34879 


.24840 


4.02574 


.26701 


8.74612 


.28580 


8.49894 


8 


58 


.23026 


4.34800 


.24871 


4.02074 


.26788 


8.74076 


.28612 


8.49509 


2 


59 


.23056 


4.83723 


.24902 


4.01576 


.26764 


8.73640 


.28613 


8.49125 


1 


60 

/ 


.23067 
Cotang 


4.33148 


.24933 


4.01078 


_^26795^ 
Cotang 


3.73205 


.28675 
Cotang 


8.48741 




/ 


Tang 


Cotang 


Tang 


Tang 


Tang 


7 


7« 


7 


f^ 


7 


5« 


7 


JO 
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TABLB XVI.— NATURAL TANGENTS AND COTANGENTS. 





ICO 1 


17V 1 


ISO , 


190 


/ 
60 


Tangr 


Cotang 


Tang 


Cotang 


Tang 


Cotang 


Tang 
.34433 


Cotang 


.28676 


3.48741 


.30578 


3.27085 


.n2492 


8.07768 


2.90421 


1 


.28706 


8.48359 ; 


.30605 


8.26745 


.32524 


3.07464 


.34465 


2.90147 


59 


2 


.28738 


3.47977 


.30637 


3.26406 


.32556 


3.07160 


.84498 


2.89878 


58 


3 


.28769 


3.47596 


.80669 


8.26067 


.82588 


8.06857 


.34530 


2.89600 


57 


4 


.28800 


8.47216 


.30700 


8.25729 


.32621 


3.06554 


.34563 


2.89327 


56 


6 


.28832 


3.46837 


.80732 


3.25392 


.3a.J53 


8.06252 


.31596 


2.89065 


55 


6 


.28864 


8.46458 


.80764 


3.25055 


.32685 


8.05950 


.84628 


2.88783 


54 


7 


.28895 


3.46080 


.30796 


3.^719 


.82717 


8.05649 


.84661 


2.88511 


53 


8 


.28927 


8.45703 


.30828 


8.24383 


.32749 


8.05349 


.31693 


2.88240 


52 


9 


.28958 


8.45327 


.30860 


3.24049 


.32782 


8.05049 


.34726 


2.8'WO 


51 


10 


.28990 


8.44951 


.80891 


8.23714 


1 .82814 


8.04749 


.84758 


2 87700 


50 


11 


.29021 


3.44578 


.80923 


8.23381 


1 .82846 


3.04450 


.84791 


2.87480 


49 


12 


.29053 


8.44202 


.30955 


3.23048 


.82878 


8.04152 


.84824 


2.87161 


48 


18 


.29084 


3.43829 


.30987 


3.22715 


.32911 


8.03854 


.34856 


2.86892 


47 


14 


.29116 


3.43456 


.81019 


8.22384 


.82943 


8.03556 


.34889 


2.86624 


46 


15 


.29147 


8.43064 


:31051 


8.22053 


.82975 


3.03260 


.84922 


2.86356 


45 


16 


.29179 


3.42713 


.31083 


8.21722 


.83007 


8.02963 


.84954 


2.86089 


44 


17 


.29210 


3.42343 


.31115 


3.21392 


.83040 


8.02667 


.84987 


2.a5822 


43 


18 


.29242 


8.41973 


.31147 


8.21063 


.83072 


8.02372 


.85020 


2.855.55 


42 


19 


.29274 


8.41604 


.31178 


3.20734 


.&S104 


8.02077 


.35052 


2.85289 


41 


20 


.29305 


8.41236 


.81210 


3.20406 


.33136 


3.01783 


.85065 


2.85023 


40 


21 


.29337 


8.40869 


.81242 


8.20Or9 


.83169 


3.01489 


.85118 


2.84758 


39 


22 


.29368 


3.40502 


.31274 


8.19752 


.£3201 


3.01196 


.85150 


2.84494 


38 


23 


.29400 


3.40136 


.31306 


3.19426 


.832S3 


8.00903 


.85183 


2.84229 


37 


24 


.29432 


3.39771 


.31338 


3.19100 


.83266 


3.00611 


.85216 


2.83965 


36 


25 


.294C3 


3.39406 


.31370 


3.18775 


.83298 


8.00319 


.85248 


2.83702 


85 


26 


.29495 


8.39042 


.31402 


8.18451 


.33830 


8.00028 


.85281 


2.83439 


34 


27 


.29526 


3.38679 


.31434 


8.18127 


.33863 


2.99788 


.35814 


2.83176 


33 


28 


.29558 


3.38317 


.81466 


3.17804 


.33395 


2.99447 


.86346 


2.82914 


32 


29 


.29590 


3.37955 


.31498 


8.17481 


.83427 


2.99158 


.86379 


2.82653 


31 


30 


.29621 


3.37694 


.31530 


8.17159 


.83460 


2.98868 


.85412 


2.82391 


30 


31 


.29858 


3.37234 


.31562 


3.16838 


.88492 


2.98680 


.85445 


2.82130 


29 


32 


.29685 


3.36875 


.31594 


3.16517 


.83524 


2.98292 


.85477 


2.81870 


28 


83 


.29716 


8.36516 


.81626 


3.16197 


.33567 


2.98004 


.35610 


2.81610 


27 


84 


.29748 


3.86158 


.31658 


3.15877 


.83589 


2.97717 


.35543 


2.81360 


20 


35 


.29780 


8.a5800 


.81690 


3.15558 


.83621 


2.97430 


.35676 


2.81091 


25 


36 


.29811 


8.35443 


.81722 


3.15240 


.83654 


2.97144 


.35608 


2.80833 


24 


37 


.29643 


8.35087 


.31754 


3.14922 


.38686 


2.96858 


.85641 


2.80674 


23 


38 


.29875 


8.34732 


.31786 


3.14605 


.33718 


2.96573 


.35674 


2.80316 


23 


39 


.29906 


8.34377 


.81818 


8.14288 


.33751 


2.96288 


.85707 


2.80059 


21 


40 


.29938 


8.34023 


.81850 


8.13972 


.33783 


2.960O4 


.85740 


2.79802 


20 


41 


.29970 


3.33670 


.31882 


3.13656 


.33816 


2.95721 


.85rr2 


2.79545 


19 


42 


.30001 


3.33317 


.31914 


3.13341 


.83848 


2.95437 


.35805 


2.79389 


18 


43 


.30033 


3.32965 


.31946 


3.13027 


.33881 


2.95155 


.358S8 


2.79033 


17 


44 


.30065 


8.32614 


.81978 


8.13713 


.83913 


2.94872 


.85871 


2.78778 


10 


45 


.30097 


3.33264 


.32010 


3.13400 


.33945 


2.94591 


.35904 


2.78523 


15 


46 


.30123 


3.31914 


.82042 


3.12087 


.83978 


2.94309 


.85937 


2.78269 


14 


47 


.80160 


3.31565 


.32074 


3.11775 


.34010 


2.94028 


.35969 


2.78014 


13 


48 


.80192 


3.31216 


.82106 
.32159 


8.11464 


.34043 


2.93748 


.36002 


2.7r761 


12 


49 


.80224 


3.30868 


3.11153 


.34075 


2.93468 


.86035 


2.77507 


11 


50 


.30255 


3.50521 


.82171 


3.10842 


.84108 


2.93189 


.86068 


2.ri'264 


10 


51 


.80287 


8.30174 


.82203 


3.10532 


.34140 


2.92910 


.86101 


2.77002 


9 


52 


.80319 


3.29829 


.32235 


3.10223 


.84173 


2.92632 


.86134 


2.76750 


8 


53 


.80351 


3.29488 


.32267 


8.09914 


.84205 


2.92354 


.86167 


2.76498 


7 


54 


.80882 


3.29139 


.82299 


8.09606 


.84238 


2.92076 


.86199 


2.76247 


6 


55 


.80414 


3.28795 


.82381 


3.09298 


.34270 


2.91799 


.36232 


2.75996 


5 


50 


,9om 


8.28452 


.82363 


3,08991 


.84303 


2.91523 


.86265 


2.75746 


4 


57 


.80478 


8.28109 


.82396 


3.08685 


.84335 


2.91246 


.86298 


2.75496 


3 


58 


.80509 


8.27707 


.82428 


8.08379 


.31368 


2.90971 


.86831 


2.76246 


2 


59 


.80541 


8.27426 


.32460 


3.08073 


.84400 


2.90696 


.86364 


2.74997 


1 


GO 
/ 


.80573 
Cotang 


3.27085 


.32492 


8.07768 


.84433^ 
Cotang 


2.90421 


.36397 
Cotang 


2.74748 


_0 

/ 


Tang 


Cotang 


Tang 


Tang 


Tang 


73» 1 


720 


710 


700 
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T^ABLE XVI.— NATURAL TANGENTS AND COTANGENTS. 



/ 
~0 


2a» 1 


21» 1 


230 1 


230 1 


/ 
GO 


Tang 


Cotang 


Tang 

.38386 


Cotang 


Tang 
.40403 


Cotang 


Tang 


Cotang 


.36897 


2.74748 


2.60509 


2.47509 


.42447 


2.35585 


1 


.36430 


2.74499 


.38430 


2.60283 


.40436 


2.47302 


.42482 


2.35395 


59 


2 


.36463 


2.74251 


.38453 


2.60057 


.40470 


2.47095 


.42516 


2.35205 


58 


3 


.36496 


2.74004 


.38487 


2.59831 


.40504 


2.46888 


.42551 


2.35015 


57 


4 


.36529 


2.73756 


.38520 


2.59606 


.40538 


2.46682 


.42585 


2.34825 


56 


5 


.86562 


2.73509 


.38553 


2.59381 


.40572 


2.46476 


.42619 


2.34636 


55 


6 


.36595 


2.73263 


.38587 


2.59156 


.40606 


2.46270 


.42654 


2.34447 


54 


7 


.86628 


2.73017 


.38620 


2.58932 


.40640 


2.46065 


.42688 


2.34258 


58 


8 


.36661 


2.72771 


.88654 


2.58708 


.40674 


2.45860 


.42722 


2.34069 


52 


9 


.86694 


2.72526 


.38687 


2.58484 


.40707 


2.45655 


.42757 


2.33881 


51 


10 


.86727 


2.72281 


.38721 


2.58261 


.40741 


2.45461 


.42791 


2.33693 


50 


11 


.86760 


2.72036 


.88754 


2.58038 


.40775 


2.45»46 


.42826 


2.83505 


49 


12 


.36793 


2.71792 


.88787 


2.57815 


.40809 


2.45043 


.42860 


2.83317 


48 


13 


.86826 


2.71548 


.83821 


2.57593 


.40843 


2.44839 


.42894 


2.33130 


47 


14 


.36859 


2.71305 


.38854 


2.57371 


.40877 


2.44636 


.42929 


2.82948 


46 


15 


.36892 


2.71062 


.88888 


2.57150 


.40911 


2.44438 


.42903 


2.32756 


45 


16 


.36925 


2.70819 


.88921 


2.56928 


.40945 


2.44230 


.42998 


2.32570 


44 


17 


.36958 


2.70577 


.88955 


2.56707 


.40979 


2.44027 


.43082 


2.82383 


43 


18 


.36991 


2.70335 


.33988 


2.56487 


.41018 


2.43G25 


.43007 


2.32197 


42 


19 


.3r034 


2.7(Xm 


.89022 


2.56266 


.41047 


2.43623 


.43101 


2.33012 


41 


20 


.37057 


2.69853 


.39055 


2.56046 


.41081 


2.43422 


.43136 


2.81826 


40 


21 


.37000 


2.69612 


.39089 


2.55827 


.41115 


2.43220 


.43170 


2.31641 


39 


22 


.37123 


2.G9371 


.30122 


2.55608 


.41149 


2.43019 


.43203 


2.31456 


88 


23 


.87157 


2.69131 


.39156 


2.55389 


.41183 


2.42319 


.43233 


2.31271 


87 


24 


.37190 


2.08892 


.39190 


2.55170 


.41217 


2.42G18 


.43274 


2.81086 


30 


25 


.37223 


2.68653 


.39223 


2.54952 


.41251 


2.42418 


.43308 


2.80902 


85 


26 


.87256 


2.68414 


.89257 


2.54734 


.41285 


2.42218 


.43343 


2.80718 


S4 


27 


.87289 


2.68175 


.39290 


2.54516 


.41319 


2.42019 


.43378 


2.30534 


33 


28 


.37322 


2 67937 


.89324 


2.54299 


.41353 


2.41019 


.43412 


2.30351 


32 


29 


.37355 


2.67V00 


.89357 


2.54082 


.41307 


2.41020 


.43447 


2.30167 


31 


30 


.srass 


2.67462 


.89391 


2.53865 


.41421 


2.41421 


.43481 


2.29984 


80 


31 


.87422 


2.67225 


.39425 


2.53648 


.41455 


2.41223 


.43516 


2.29801 


29 


32 


.37455 


2.66989 


.89458 


2.53432 


.41490 


2.41025 


.43550 


2.29619 


28 


33 


.37488 


2.66752 


.89492 


2.53217 


.41521 


2.40827 


.43585 


2.29487 


27 


34 


.37521 


2.66516 


.39526 


2.53001 


.41558 


2.40029 


.43620 


2.29254 


26 


35 


.37554 


2.66281 


.39559 


2.52786 


.41592 


2.40432 


.43654 


2.29073 


25 


36 


.37588 


2.66046 


.89593 


2.52571 


.41626 


2.40235 


.43689 


2.28891 


24 


37 


.37621 


2.65811 


.89626 


2.52357 


.41660 


2.40038 


.43724 


2.28710 


23 


38 


.37654 


2.05576 


.39660 


2.52142 


.41094 


2.39841 


.43758 


2.28528 


22 


39 


.37687 


2.65342 


.39694 


2.51929 


.41728 


2.39G45 


.43793 


2.28348 


21 


40 


.87720 


2.65109 


.39:^ 


2.51715 


.41763 


2.39449 


.43828 


2:28167 


20 


41 


.8rr54 


2.64875 


.89761 


2.51502 


.41797 


2.39253 


.48862 


2.27967 


19 


42 


.37787 


2.64642 


.39795 


2.61289 


.41831 


2.39058 


.43897 


2.27806 


18 


43 


.37820 


2.64410 


.39829 


2.51076 


.41865 


2.38863 


.43932 


2.27626 


17 


44 


.37853 


2.64177 


.39862 


2.50864 


41899 


2.38668 


.43966 


2.27447 


16 


45 


.37887 


2.63945 


.39896 


2.50652 


.41933 


2.38473 


.44001 


2.27267 


15 


46 


.37920 


2.63714 


.39930 


2.50440 


.41968 


2.38279 


.44036 


2.27088 


14 


47 


.87953 


2.63483 


.39963 


2.50229 


.42002 


2.38084 


.44071 


2.26909 


18 


48 


.87986 


2.63252 


.39997 


2.50018 


.42036 


2.37891 


.44105 


2.26'i1W 


12 


49 


.38020 


2.63021 


.40031 


2.49807 


.42070 


2.37697 


.44140 


2.26552 


11 


50 


.38053 


2.62791 


.40065 


2.49597 


.42105 


2.37504 


.44175 


2.26S74 


10 


51 


.88086 


2.62561 


.40098 


2.49886 


.42139 


2.37311 


.44210 


2.26196 


9 


52 


.88120 


2.62332 


.40132 


2.49177 


.42178 


2.37118 


.44244 


2.26018 


8 


53 


.38153 


2.62108 


.40166 


2.48967 


.42207 


2.36925 


.44279 


2.25840 


7 


54 


.88186 


2.61874 


.40200 


2.48758 


.42242 


2.36733 


.44314 


2.25663 


6 


55 


.88220 


2.61646 


.40234 


2.48549 


.42276 


2.36541 


.44349 


2.25486 


5 


56 


.38253 


2.61418 


.40267 


248340 


.42310 


2.36349 


.44384 


2.25309 


4 


57 


.38286 


2.61190 


.40301 


2.48132 


.42345 


2.36158 


.44418 


2.25132 


8 


58 


.88320 


2.60963 


.40335 


2.47924 


.42379 


2.35967 


.44453 


2.24956 


2 


59 


38853 


2.60736 


.40369 


2.47716 


.42413 


2.85776 


.44488 


2!W780 


1 


60 
/ 


38886 


2.60509 


.40403 
Cotang 


2.47509 


.42447 
Cotang 


2.35585 


.44523 


2.24604 


_0 
/ 


CJotang 


Tang 


Tang 


Tang 


Cotang 


Tang 


€ 


9«» 


68" 


67» 


66» 
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TABLE XVI.-NATURAL TANGENTS AND COTANGENTS. 



/ 

~0 


24» 1 


26<> 1 


2e«> 1 


270 


60 


Tangr 
.44523 


Cotansr 


Tang 
.46631 


Cotang 


Tang 

.48773 


Cotang 


Tang 

.50953 


Cotang 


2.24604 


2.14451 


2.05030 


1.96261 


1 


.44558 


2.24428 


.46606 


2.14288 


.48809 


2.04879 


.50989 


1.96120 


59 


2 


.44593 


2.24252 


.46702 


2.14125 


.48845 


2.04728 


.61026 


1.95979 


68 


8 


.44627 


2.24077 


.46737 


2.13963 


.48881 


2.04577 


.61063 


1.95838 


67 


4 


.44062 


2.23902 


.46772 


2.13801 


.48917 


2.04426 


.51099 


1.95698 


66 


5 


.44697 


2.23727 


.46808 


2.13039 


.48963 


2.04276 


.51136 


1.95557 


66 


6 


.44733 


2.23553 


.46&43 


2.13477 


.48989 


2.04125 


.61173 


1.95417 


54 


7 


.44767 


2.23378 


.46879 


2.13316 


.49026 


2.03975 


.51209 


1.95277 


63 


8 


.44802 


2.23204 


.46914 


2.13154 


.49062 


2.03825 


.51246 


1.95187 


62 


9 


.44837 


2.23080 


.46950 


2.12993 


.49098 


2.03675 


.51283 


1.94997 


61 


10 


.448;^ 


2.22857 


.46985 


2.1283S 


.49134 


2.03526 


.61319 


1.94858 


50 


11 


.44867 


2.23688 


.47021 


8.12671 


.49170 


2.08876 


.61356 


1.94718 


49 


12 


.44942 


2.22510 


.47056 


2.12511 


.49206 


2.0C227 


.51398 


1.94579 


48 


13 


.44977 


2.22337 


.47092 


2.12350 


.40242 


2.03078 


.51430 


1.94440 


47 


14 


.45012 


2.22164 


.47128 


2.12190 


.49278 


2.02929 


.61467 


1.94301 


46 


15 


.45047 


2.21992 


.47163 


2.12030 


.49315 


2.03780 


.61503 


1.94162 


45 


16 


.45082 


2.21819 


.47199 


2.11871 


.49351 


2.02631 


.51640 


1.94028 


44 


17 


.45117 


2.21647 


.47234 


2.11711 


.49387 


2.03488 


.51577 


1.93885 


43 


18 


.45158 


2.21475 


.47270 


2.11558 


.49423 


8.02335 


.61614 


1.93746 


42 


19 


.45187 


2.21304 


.47305 


2.11392 


.49459 


8.02187 


.61651 


1.93608 


41 


20 


.45222 


2.21132 


*47341 


2.11283 


.49495 


2.02089 


.61688 


1.93470 


40 


21 


.45257 


2.20961 


.47377 


2.11075 


.49532 


2.01891 


.51724 


1.93333 


39 


22 


.45292 


2.20790 


.47412 


2.10916 


.49508 


2.01743 


.61761 


1.93195 


38 


23 


.45327 


2.20019 


.47448 


2.10758 


.49604 


2.01506 


.61798 


1.93057 


87 


24 


.45362 


2.20449 


.47483 


2.10600 


.49040 


2.01449 


.61835 


1.92920 


86 


25 


.45397 


2.202-/8 


.47519 


2.10442 


.40677 


2.01302 


.61872 


1.92788 


35 


26 


.45432 


2.20108 


.47'555 


2.10384 


.49713 


8.01155 


.61009 


1.92645 


34 


27 


,45467 


2.19938 


.47590 


2.10126 


.49749 


2.01008 


.61946 


1.92508 


33 


28 


.45502 


2.19769 


.47626 


2.09969 


.49786 


8.00862 


.61983 


1.92371 


32 


29 


.45538 


2.19599 


.47002 


2.09811 


.49822 


2.00715 


.52020 


1.92235 


31 


30 


.45573 


2.19430 


.47698 


2.09654 


.49858 


2.00569 


.52057 


1.92098 


30 


31 


.45608 


2.10261 


.47733 


2.09498 


.49894 


2.00423 


.62094 


1.91962 


29 


32 


.45643 


2.19092 


.47769 


2.09341 


.49931 


2.00277 


.62131 


1.91826 


28 


33 


.45678 


2.18923 


.47805 


2.09184 


.49967 


2.00131 


.52168 


1.91690 


27 


34 


.45713 


2.18755 


.47840 


2.09028 


,50004 


1.99986 


.62205 


1.91554 


26 


35 


.45748 


2.18587 


.47876 


2.08872 


.50040 


1.99841 


.52242 


1.91418 


25 


36 


.45784 


2.18419 


.47912 


2.08716 


.60076 


1.99695 


.52279 


1.91282 


24 


37 


.45819 


2.18251 


.47948 


2.08560 


.60113 


1.99550 


.62316 


1.91147 


23 


38 


.45854 


2.18084 


.47984 


2.03405 


.50149 


1.99406 


.62353 


1.91012 


22 


39 


.45889 


2.17916 


.48019 


2.03250 


.60185 


1.99261 


.62390 


1.90876 


21 


40 


.45924 


2.17?49 


.48055 


2.08094 


.60222 


1.90116 


.52427 


1.90741 


20 


41 


.45960 


2.17582 


.48091 


2.07939 


.50258 


1.98972 


.62464 


1.90607 


19 


42 


.45995 


2.17416 


.48127 


2.07785 


.60295 


1.98828 


.52501 


1.90472 


18 


43 


.46030 


2.17249 


.48163 


2.07630 


.50331 


1.98684 


.62538 


1.90337 


17 


44 


.46065 


2.17083 


.48198 


2.07476 


.50368 


1.98540 


.52575 


1.90208 


10 


45 


.46101 


2.1G917 


.48234 


2.07321 


.50404 


1.98396 


.52613 


1.90069 


15 


46 


.40136 


2.16751 


.48270 


2.07167 


.50441 


1.98253 


.62650 


1.899:^ 


14 


47 


.46171 


2.10585 


.48306 


2.07014 


.50477 


1.98110 


.62687 


1.89801 


13 


48 


.40206 


2.16420 


.48342 


2.06860 


.50514 


1.97966 


.62724 


1.89667 


12 


49 


.4G242 


2.10255 


.48378 


2.06706 


.50550 


1.97823 


.62761 


1.89533 


11 


50 


.40277 


2.10090 


.48414 


2.06568 


.60587 


1.97681 


.62798 


1.89400 


10 


61 


.46312 


2.15925 


.48450 


2.06400 


.60623 


1.97538 


.52836 


1.89266 


9 


52 


.46348 


2.15760 


.48486 


2.06247 


.60660 


1.97395 


.62878 


1.89138 


8 


53 


.46383 


2.15596 


.48521 


2.06094 


.50696 


1.97253 


.52910 


1.89000 


7 


54 


.46418 


2.15432 


.48557 


2.05942 


.50738 


1.97111 


.62947 


1.88867 


6 


55 


.46454 


2.15268 


.48593 


2.05790 


.50769 


1.96969 


.62965 


1.88734 


5 


56 


.46489 


2.15104 


.48629 


2.05637 


.60806 


1.96827 




1.88602 


4 


67 


.46525 


2.14940 


.48665 


2.05485 


.50843 


1.96686 


.63059 


1.88469 


3 


58 


.46560 


2.14777 


.48701 


2.05333 


.50679 


1.96544 


.53096 


1.88837 


2 


59 


.46595 


2.14614 


.48737 


2.06182 


.50916 


1.96402 


.63184 


1.88205 


1 


60 
/ 


.46631_ 
Cotang 


2.14451 


.4&n'Z 


2.0o0;» 


.60953 


1.96261 


.68171 


1.88078 
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"o 


28- 


290 


1 30O 


31° 


60 


Tang 
.53171 


Cotang 


Tang 
.55481 


Cotang 


Tang 
.57735 


Cotang 


Tang 

.60086 


Cotang 


1.88078 


1.80405 


1.73205 


1.66428 


1 


.53208 


1.87»41 


.55469 


1.80281 


.57774 


1.73089 


.60126 


1.66318 


59 


2 


.53246 


1.87809 


.55507 


1.80158 


.57813 


1.72973 


.60165 


1.66209 


58 


3 


.63383 


1.87677 


.55545 


1.80034 


.57851 


1.72857 


.60205 


1.66099 


57 


4 


.63320 


1.87546 


.56583 


1.79911 


.57890 


1.72741 


.60245 


1.65990 


56 


5 


.53358 


1.87415 


.65621 


1.79788 


.57929 


1.72625 


.60284 


1.65881 


56 


6 


.53395 


1.87283 


.65659 


1.79665 


.57968 


1.72509 


.60324 


1.65772 


54 


7 


.53432 


1.87152 


.55697 


1.79542 


.58007 


1.72393 


.60364 


1.65663 


153 


8 


.63470 


1.87021 


.55736 


1.79419 


.58046 


1.72278 


.60403 


1.65564 


52 


9 


.63507 


1.86891 


.55774 


1.79296 


.58085 


1.72163 


.60443 


1.65445 


51 


10 


.53545 


1.86760 


.55812 


1.79174 


.58124 


1.72047 


.60483 


1.65337 


50 


11 


.63582 


1.86690 


.55860 


1.79061 


.68168 


1.71932 


.60522 


1.65228 


49 


12 


.63620 


1.86499 


.55888 


1.78929 


.58201 


1.71817 


.60568 


1.65120 


48 


13 


.53657 


1.86369 


.55926 


1.78807 


.68240 


1.71702 


.60602 


1.65011 


47 


14 


.63694 


1.86239 


.65964 


1.78685 


.58279 


1.71588 


.60642 


1.64903 


46 


15 


.63732 


1.86109 


.50003 


1.78563 


.68318 


1.71473 


.60681 


1.64795 


45 


16 


.53769 


1.85979 


.50041 


1.78441 


.68357 


1.71358 


.60781 


1.64687 


44 


17 


.63807 


1.85850 


.60079 


1.78319 


.68396 


1.71244 


.60761 


1.64579 


43 


18 


.63844 


1.85780 


.50117 


1.78198 


.58435 


1.71129 


.60801 


1.64471 


48 


19 


.53882 


1.85591 


.50156 


1.78077 


.58474 


1.71015 


.60841 


1.64363 


41 


20 


.53920 


1.85468 


.60194 


1.77955 


.58513 


1.70901 


.60881 


1.64266 


40 


21 


.68957 


1.85338 


.56282 


1.77834 


.68558 


1.70787 


.60921 


1.64148 


39 


22 


.53995 


1.85204 


.50270 


1.77713 


.58591 


1.70673 


.60960 


1.64041 


38 


23 


.54032 


1.85075 


.50309 


1.77592 


5863*1 


1.70560 


.61000 


1.63984 


37 


24 


.54070 


1.84946 


.60347 


1.77471 


;58670 


1.70446 


.61040 


1.63826 


36 


25 


.54107 


1.84818 


.60385 


1.77351 


.68709 


1.70332 


.61080 


1.63719 


35 


26 


.54145 


1.84C89 


.56424 


1.77230 


.68748 


1.70219 


.61120 


1.63612 


U 


27 


.54183 


1.84561 


.50462 


1.77110 


.58787 


1.70106 


.61160 


1.63505 


33 


28 


.54320 


1.84433 


.60501 


1.70990 


.58826 


1.69992 


.61200 


1.63398 


38 


29 


.54258 


1.84305 


.50539 


1.70869 


.58865 


1.69879 


.61240 


1.63292 


31 


80 


.64296 


1.84177 


.56577 


1.76749 


.68905 


1.69766 


.61280 


1.63186 


30 


31 


.54333 


1.84M9 


.56616 


1.76629 


.68944 


1.69653 


.61320 


1.63079 


29 


32 


.64371 


1.83922 


.50654 


1.70510 


.68983 


1.69541 


.61360 


1.62972 


28 


33 


.54409 


l.a3794 


.56693 


1.70390 


.59022 


1.69428 


.61400 


1.62866 


27 


34 


.64446 


1.83667 


.56731 


1.76271 


.59061 


1.69316 


.61440 


1.62760 


86 


85 


.64484 


1.83540 


.56769 


1.76151 


.59101 


1.69203 


.61480 


1.62664 


85 


36 


.54528 


1.83413 


.56808 


1.76038 


.59140 


1.09091 


.61520 


1.62548 


24 


37 


.64560 


1.83286 


.56846 


1.75913 


.59179 


1.68979 


.61561 


1.62442 


23 


88 


.54597 


1.83159 


.56885 


1.75794 


.59218 


1.68866 


.61601 


1.62336 


28 


39 


.54035 


1.83033 


.56923 


1.75675 


.69258 


1.68754 


.61641 


1.62280 


81 


40 


.64678 


1.82906 


.56968 


1.75556 


.59297 


1.68643 


.61681 


1.62125 


80 


41 


.54711 


1.82780 


.57000 


1.75437 


.69836 


1.68531 


.61721 


1.62019 


19 


42 


.64748 


1.82654 


.57039 


1.75319 


.59376 


1.68419 


.61761 


1.61914 


18 


43 


.64786 


1.82528 


.57078 


1.75200 


.69415 


1.68308 


.61801 


1.61808 


17 


44 


.54824 


1.82408 


.57116 


1.75082 


.69464 


1.68196 


.61842 


1.61703 


16 


45 


.64862 


1.82276 


.57155 


1.74964 


.69494 


1.68085 


.61882 


1.61598 


15 


46 


.64900 


1.82150 


.57198 


1.74846 


.69533 


1.67974 


.61922 


1.61493 


14 


47 


.54938 


1.82025 


.57238 


1.74728 


.69573 


1.67863 


.61962 


1.61388 


13 


48 


.64975 


1.81899 


.57^1 


1.74610 


.59612 


1.67752 


.62003 


1.61283 


18 


49 


.65018 


1.81?r4 


.67809 


1.74492 


.59651 


1.67041 


.62043 


1.61179 


11 


50 


.55051 


1.81649 


.57848 


1.74375 


.69691 


1.67530 


.62083 


1.61074 


10 


51 


.65089 


1.81524 


.67386 


1.74257 


.59730 


1.67419 


.62124 


1.60970 


9 


52 


.55127 


1.81399 


.57425 


1.74140 


.59770 


1.67309 


.62164 


1.60865 


8 


63 


.65165 


1.81274 


.57464 


1.74022 


.59809 


1.67198 


.62204 


1.60761 


7 


54 


.55203 


1.81150 


.57503 


1.78906 


.59849 


1.67088 


.62245 


1.60657 


6 


55 


.65241 


1.81025 


.57541 


1.73788 




1.66978 


.62285 


1.60568 


6 


56 


.66279 


1.80901 


.57580 


1.73671 


b9928 


1.66867 


.62325 


1.60449 


4 


57 


.55317 


i.8orrr 


.57619 


1.73555 


!69967 


1.66757 


.62366 


1.60345 


8 


58 


.55355 


1.80653 


.67657 


1.73438 


.60007 


1.66647 


.62406 


1.60241 


8 


59 


.55393 


1.80529 


.67696 


1.73321 


.60046 


1.66538 


.62446 


1.60137 


1 


60 

/ 


.55431 
Cotang 


1.80405 


.57735 
Cotang 


1.73205 


.60086 
Cotang 


1.66428 


_^2487 


1.60033 


_0 

/ 


Taug 


Tang 


Tang 


Cotang 1 


Tang 


6 


!• 
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90 
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TABLE XVI.— NATURAL TANGENTS AND COTANGENTS. 





/ - 

"o 


820 I! 


880 II 


840 1 


86- 1 


/ 

60 




Tang 

.63487 


Cotanjf 


Tang 
.64941 


Cotang 


Tang 

.67451 


Cotang 
1.48256 


Tang 
.70021 


Cotang 




1.60038 


1.53986 


1.42815 




1 


.62527 


1.59930 


.&4982 


1.53888 


.67493 


1.48103 


.70064 


1.42726 


69 




2 .62:368 


1.59826 


.65024 


1.53791 


.67536 


1 48070 1 


.70107 


1.42638 


58 




8 .62608 


1.59723 


.65065 


1.53693 


.67578 


1.471)77 1 


.70151 


1.42550 


57 




4 .62649 


1.59620 


.65106 


1.53595 


.67030 


1.47885 , 


.70194 


1.42462 56 




6 .62689 


1.59517 


.65148 


1.58497 


.67663 


1.47792 


.70238 


1.42374 55 




6 .62730 


1 .59414 


.65189 


1.53400 


.67705 


1.47099 


.70281 


1.42286 


64 




7 


.62770 


1.59311 


.65231 


1.53302 


.67748 


1.47607 


.70325 


1.42198 


53 




8 


.62811 


1.59208 


.65272 


1.53205 


.67790 


1.47514 


.70368 


1.42110 


62 




9 


.62852 


1.59105 


.65314 


1.53107 


.67832 


1.47422 


.70412 


1.42022 


51 




10 


.62892 


1.59002 


.65855 


1.53010 


.67875 


1.47390 


.70455 


1.41934 


60 




11 


.62983 


1.58900 


.66397 


1.52918 


.67917 


1.47288 


.70499 


1.41847 


49 




12 


.62973 


1.58797 


.65438 


1.52816 


.67960 


1.47146 


.70542 


1.41759 


48 




13 


.63014 


1.58695 


.65480 


1.52719 


.68002 


1.47053 


.70586 


1.41672 


47 




14 


.63055 


1.68598 


.65521 


1.62622 


.68045 


1.46962 


.70629 


1.41584 


46 




15 


.63095 


1.58490 


.66568 


1.52525 


.68068 


1.46870 


.70673 


1.41497 


45 




16 


.63136 


1.58388 


.65604 


1.52429 


.68180 


1.46778 


.70717 


1.41409 


44 




17 


.631?? 


1.68286 


.65646 


1.52332 


.68178 


1.46686 


.70760 


1.41322 


43 




18 


.68217 


1.58184 


.65688 


1.52235 


.68215 


1.46595 


.70804 


1.41285 


42 




19 


.63258 


1.58083 


.65729 


1.62139 


.68258 


1.46508 


.70848 


1.41148 


41 




20 


.63299 


1.6T981 


.65771 


1.62043 


.08301 


1.46411 


.70691 


1.41061 


40 




21 


.63840 


1.57879 


.65818 


1.51946 


.68343 


1.46820 


.70935 


1.40974 


39 




22 


.63880 


1. 57778 


.65854 


1.51850 


.08386 


1.46229. 


.70979 


1.40887 


38 




23 


.68421 


1.57676 


.65896 


1.51754 


.68429 


1.46137 


.71023 


1.40600 


87 




24 


.68462 


1.57575 


.65988 


1.51658 


.68471 


1.46046 


.71066 


1.40714 


36 




25 


.63508 


1.57474 


.65980 


1.51562 


.68514 


1.45955 


.71110 


1.40627 


35 




26 


.63544 


1.57372 


.06021 


1.5^466 


.68557 


1.45864 


.71154 


1.40540 


•!4 




27 


.63584 


1.57271 


.G6068 


1.51370 


.68600 


1.45773 


.71198 


1.40454 


33 




28 


.63625 


1.57170 


.06105 


1.51275 


.68642 


1.45682 


.71242 


1.40367 


32 




29 


.63666 


1.57069 


.C6147 


1.51179 


.68685 


1.45592 


.71285 


1.40281 


31 




30 


.63707 


1.56969 


.66189 


1.51064 


.08728 


1.45501 


.71329 


1.40195 


80 




81 


.68748 


1.56868 


.66280 


1.60988 


.68771 


1.45410 


.71373 


1.40109 


29 




32 


.63789 


1.567C7 


.66273 


1.50893 


.08814 


1.45320 


.71417 


1.40022 


28 




33 


.63880 


1.56067 


.66314 


1.50797 


.08857 


1.45229 


.71401 


1.89936 


27 




34 


.68871 


1.56566 


.66356 


1.50702 


.68900 


1.45189 


.71505 


1.89850 


26 




35 


.68912 


1.56466 


.66398 


1.60007 


.08942 


1.45049 


.71549 


1.89764 


25 




36 


.63953 


1.56366 


.66440 


1.60512 


.08985 


1.44968 


.71693 


1.39679 


24 




87 


.63994 


1.56265 


.66482 


1.50417 


.09028 


1.44868 


.71637 


1.89598 


23 




38 


.64085 


1.56165 


.66524 


1.50322 


.09071 


1.44778 


.71681 


1.89507 


22 




39 


.64076 


1.56005 


.66506 


1.60228 


.69114 


1.44688 


.71725 


1.89421 


21 




40 


.W117 


1.55966 


.66608 


1.60133 


.69157 


1.44596 


.71769 


1.89336 


20 




41 


.ft4158 


1.55866 


.66650 


1.60038 


.60200 


1.44506 


.71818 


1.89250 


19 




42 


.&4199 


1.55766 


.G66C2 


1.49944 


.09248 


1.44418 


.7185/ 


1.89165 


18 




43 


.&4240 


1.55666 


.06734 


1.49849 


.69^286 


1.44329 


.71901 


1.89079 


17 




44 


.64281 


1.55567 


.66776 


1.49755 


.69329 


1.44239 


.71946 


1.88994 


16 




45 


.64322 


1.55467 


.66818 


1.49061 


.69872 


1.44149 


.71990 


1.38909 


15 




46 


.64363 


1.55368 


.66860 


1.49566 


.69416 


1.44060 


.72084 


1.38824 


14 




47 


.64404 


1.55269 


.66902 


1.49472 


.69459 


1.43970 


.?2078 


1.88738 


13 




48 


.64446 


1.55170 


.66944 


1.49878 


.69502 


1.43881 


.■^122 


1.38653 


12 




49 


.fr4487 


1.55071 


.66986 


1.49284 


.69545 


1.43702 


.72167 


1.88568 


11 




60 


.64528 


1.54972 


.67028 


1.49190 


.09588 


1.43703 


.72211 


1.88484 


10 




51 


.64569 


1.54878 


.67071 


1.49097 


.69681 


1.43614 


.72255 


1.88899 


9 




53 


.W610 


1.54774 


.67113 


1.49003 


.09675 


1.4,3525 


.72299 


1.38314 


8 




5S 


.64652 


1.54675 


.67155 


1.48909 


.69718 


1.43436 


.72344 


1.38229 


7 




54 


.64693 


1.54576 


.67197 


1.48816 


.69761 


1.43847 


.72388 


1.88145 


6 




55 


.64734 


1.54478 


.67239 


1.487Se 


.09804 


1.43258 


.72432 


1.88060 


5 




5(] 


.W775 


1.54379 


.6^82 


1.48629 


.69647 


1.43169 


.72477 


1.37976 


4 




57 


.64817 


1.54281 


.67324 


1.48536 


.69891 


1.43080 


.72521 


1.87891 


3 




58 


.64858 


1.54188 


.67366 


1.48442 


.69984 


1.42992 


.72565 


1.87807 


2 




6fi 


.64999 


1.54085 


.67409 


1.48849 


.69977 


1.42903 


.72610 


1.87722 


1 




6C 


\ .64941 


1.53986 


1^7451 


1.48256 


.70021 


1.42815 


.72654 
Cotang 


1.87638 
Tang 




t 


. 1" 


Cotang 


'1 Tang 


Cotang 


Tang 


1 Cotang 1 Tang 




L 


67« 


i 560 


660 


ii 640 
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♦TABLE XVI.— NATURAL TANGENTS AND COTANGENTS. 



/ 


8e*» 


870 1 


88» 1 


89- 


/ 


Tang CotanjT 


Tang 


Cotang 


Tang 


Cotang 


Tang 1 Cotang 


"o 


.72654 


1.37638 


.75865' 


"^1.827l>4 


.78129 


1.279iM 


.80978 


1.23490 


60 


1 


.72699 


1.37554 


.75401 


1.32624 


.78175 


1.27917 


.81027 


1.23416 


59 


2 


.72743 


1.37470 


.75447 


1.325i4 


.78222 


1.27841 


.81075 


1.23343 


68 


8 


.?-?788 


1.87386 


.75492 


1.32J04 


.78269 


1.27764 


.81123 


1.23270 


57 


4 


.72832 


1.37302 


.75538 


1.32384 


.78316 


1.27688 


.81171 


1.23196 


66 


6 


.72877 


1.3?218 


.75584 


1.32304 


.78363 


1.27611 


.81220 


1.23123 


55 


6 


.72921 


1.37134 


.75629 


1.32224 


.78410 


1.27535 


.81208 


1.23050 


54 


7 


.72966 


1.37050 


.75675 


1.32144 


.78457 


1.27453 


.81316 


1.22977 


53 


8 


.73010 


1.86967 


.75721 


1.32064 


.7^504 


1.27382 


.81364 


1.22904 


52 


9 


.7:3055 


1.36883 


.75767 


1.81984 


.78551 


1.2/806 


.81413 


1.228.31 


51 


10 


.73100 


1.36800 


.75812 


1.31904 


.78598 


1.27230 


.81461 


1.22768 


CO 


11 


.73144 


1.86716 


.75868 


1.81826 


.78645 


1.2n53 


.81510 


1.22686 


49 


12 


.7318D 


1.80633 


.76904 


1.81745 


.78692 


1.27077 


.81558 


1.22612 


48 


18 


.78234 


1.36549 


.75950 


1.81666 


.78'.'39 


1.27001 


.81606 


1.22539 


47 


14 


.73278 


1.86466 


.75996 


1.81686 


.78786 


1.20925 


.81655 


1.22467 


46 


15 


.73323 


1.36S83 


.76042 


1.81507 


.78834 


1.20849 


.81703 


1.22394 


45 


16 


.73368 


1.86300 


.76088 


1.81427 


.78881 


1.20774 


.81752 


1.22821 


44 


17 


.73413 


1.38217 


.76134 


1.81848 


.78928 


1.26698 


.81800 


1.22249 


48 


18 


.73457 


1.30134 


.76180 


1.31269 


.78975 


1.28622 


.81849 


1.22176 


42 


19 


.73502 


1.88051 


.76226 


1.81190 


.79022 


1.20546 


.81898 


1.22104 


41 


20 


.78547 


1.85968 


.76273 


1.31110 


.79070 


1.26471 


.81946 


1.22031 


40 


21 


.78692 


1.85885 


.76318 


1.81081 


.79117 


1.26895 


.81993 


1.21959 


39 


22 


.73637 


1.35802 


..70364 


1.30952 


.79104 


1.20319 


.82044 


1.21886 


88 


23 


.73681 


1.35719 


.76410 


1.30873 


.79212 


1.2C244 


.82092 


1.21814 


37 


24 


.73726 


1.35037 


.76456 


1.80795 


.79259 


1.2G169 


.82141 


1.21742 


86 


25 


.73771 


1.35554 


.76502 


1.30716 


.79306 


1.28093 


.82190 


1.21670 


35 


26 


.78816 


1.35472 


.76548 


1.30637 


.79354 


1.20018 


.82238 


1.21598 


34 


27 


.78861 


1.85389 


.76594 


1.80558 


.79401 


1.25943 


.82287 


1.21526 


33 


28 


.73906 


1.35307 


.76640 


1.80480 


.79449 


1.25867 


.82336 


1.21454 


32 


29 


.78951 


1.85224 


.76686 


1.30401 


.79496 


1.25792 


.82885 


1.21382 


31 


30 


.73996 


1.35142 


.76733 


1.30323 


.79544 


1.25717 


.82434 


1.21310 


30 


81 


.74041 


1.35060 


.76779 


1.80244 


.79591 


1.25642 


.82483 


1.21288 


29 


32 


.74086 


1.34978 


.70825 


1.30166 


.V9639 


1.25567 


.82531 


1.21166 


28 


33 


.74131 


1.34896 


.70871 


1.80067 


.79686 


1.25492 


.82580 


1.21094 


27 


34 


.74176 


1.34814 


.76918 


1.80009 


.V9'734 


1.25417 


.82629 


1.21028 


26 


35 


.74221 


1.34732 


.76964 


1.29931 


.79781 


1.25343 


.82678 


1.20951 


25 


36 


.74267 


1.34650 


.77010 


1.29853 


.79829 


1.26268 


.82727 


1.20679 


24 


37 


.74312 


1.34568 


.';7057 


1.29775 


.79877 


1.25193 


.82776 


1.20808 


23 


38 


.74357 


1.34487 


.77103 


1.29696 


.79924 


1.25113 


.82825 


1.20736 


22 


39 


.74402 


1.34405 


.77149 


1.29618 


.79972 


1.25044 


.82874 


1.20666 


21 


40 


.74447 


1.34^3 


.77196 


1.29541 


.80020 


1.24969 


.82923 


1.20593 


20 


41 


.74492 


1.34242 


.77242 


1.29463 


.80067 


1.24895 


.82972 


1.20522 


19 


42 


.74538 


1.84160 


.77289 


1.29386 


.80115 


1.24820 


.aS022 


1.204.51 


18 


43 


.74583 


1.34079 


.77335 


1.29307 


.80163 


1.24746 


.83071 


1.20379 


17 


44 


.74628 


l.a3996 


.77382 


1.29229 


.80211 


1.24672 


.83120 


1.20308 


16 


45 


.74674 


1.83916 


.77428 


1.29152 


.80268 


1.24507 


.83169 


1.20237 


15 


46 


.74719 


1.83885 


.77475 


1.29074 


.80306 


1.24523 


.83218 


1.20166 


14 


47 


.74764 


1.33754 


.77521 


1.28997 


.80364 


1.24449 


.83268 


1.20096 


13 


48 


.74810 


l.aJ678 


.77568 


1.28919 


.80402 


1.24375 


.88317 


1.20024 !12| 


49 


.74855 


1.83592 


.77615 


1.28842 


.80450 


1.24301 


.83366 


1.19953 


11 


60 


.74900 


1.33511 


.77661 


1.28764 


.80498 


1.24227 


.83416 


1.19882 


10 


51 


.74946 


1.33430 


.77708 


1.28887 


.80546 


1.24168 


.83465 


1.19811 


9 


52 


.74991 


1.33349 


.7r754 


1.28610 


.80594 


1.24079 


.83514 


1.19740 


8 


53 


.75037 


1.83268 


.77801 


1.28533 


.80642 


1.24005 


.83564 


1.19669 


7 


54 


.75062 


1.88187 


.77848 


1.28166 


.80690 


1.23931 


.83618 


1.19599 


6 


55 


.76128 


1.83107 


.77896 


1.28379 


.80788 


1.23858 


.83662 


1.19528 


6 


56 


.75173 


1.88026 


.77941 


1.28302 


.80786 


1.23784 


.83712 


1.19457 


4 


57 


.75219 


1.82946 


.77988 


1.28225 


.80834 


1.23710 


.83761 


1.19387 


8 


58 


.75264 


1.82865 


.78085 


1.28148 


.80882 


1.23637 


.83811 


1.19316 


2 


59 


.75810 


1.82785 


.78082 


1.28071 


.80980 


1.23563 


.83860 


1.19246 


1 


60 
/ 


.75355 
Cbtang 


1.82704 


^129^ 
Cotang 


1.27994 


.80978 
Cotang 


1.23490 


.83910 


1.19175 


_0 


Tang 


Tang 


Tang 


Cotang 


Tang 


L 


58' 


520 


61- 


60« 
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TABLB XVI.— NATURAL TANGENTS AND COTANGENTS. 



"o 


40» I 


41° 1 


420 1 


48» 


■^^ 


Tang 

.83910 


Cotang 


Tang 

.86929 


Cotang 


Tang 

.90040" 


Cotang 
1.11061 


Tang 
.93252 


Cotang 


/ 


1.19175 


1.15037 


i.or©7 


60 


1 


.88960 


1.19116 


.86980 


1.14969 


.90098 


1.10996 


.93806 


1 .07174 


59 


2 


.84009 


1.19035 


.87031 


1.14902 


.90146 


1.10931 


.98860 


1.07112 


58 


3 


.84059 


1.18964 


.87088 


1.14834 


.90199 


1.10867 


.93415 


1.07049 


57 


4 


.84108 


1.18894 


.87183 


1.14767 


.90251 


1.10802 


.98469 


1.06987 


56 


5 


.84158 


1.18824 


.87184 


1.14699 


.90304 


1.10787 


.93524 


1.06925 


65 


6 


.84206 


1.18754 


.872:36 


1.14632 


.90857 


1.10672 


.98578 


1.06862 


54 


7 


.84258 


1.18684 


.87287 


1.14565 


.90410 


1.10607 


.98633 


1.06800 


63 


8 


.84807 


1.18614 


.87388 


1.14498 


.90468 


1.10548 


.93688 


1.06738 


62 


9 


.84397 


1.18544 


.87889 


1.14480 


.90516 


1.10478 


.93742 


1.06676 


51 


10 


.84407 


1.18474 


.87441 


1.14363 


.90669 


1.10414 


.93797 


1.06613 


50 


11 


.84457 


1.18404 


.G7492 


1.14296 


.00621 


1.10349 


.93852 


1.06651 


49 


12 


.84507 


1.18384 


.87513 


1.14229 


.90674 


1.10285 


.93906 


1.06489 


48 


13 


.84556 


1.18264 


.K595 


1.14162 


.90727 


1.10220 


.98961 


1.06427 


47 


14 


.84606 


1.181M 


.87646 


1.14095 


.90781 


1.10156 


.94016 


1.06365 


46 


15 


.84656 


1.18125 


.87608 


1.14028 


.90884 


1.10091 


.94071 


1.06303 


45 


16 


.84706 


1.18055 


.87749 


1.13901 


.90887 


1.10027 


.94125 


1.06241 


44 


17 


.84756 


1.17986 


.87801 


1.13894 


.90940 


1.09968 


.94180 


1.06179 


43 


18 


.84806 


1.17916 


.87852 


1.13828 


.90993 


1.09899 


.94285 


1.06117 


42 


19 


.84856 


1.17846 


.87904 


1.13761 


.91040 


1.09884 


.94290 


1.06056 


41 


20 


.84906 


i.vrm 


.67955 


1.13694 


.91099 


1.09770 


.94345 


1.05994 


40 


21 


.84956 


1.17708 


.88007 


1.13627 


.91163 


1.09706 


.94400 


1.05932 


39 


22 


.85006 


1.17638 


.88059 


1.13561 


.91206 


1.09642 


.94455 


1.05870 


38 


23 


.85057 


1.17569 


.88110 


1.18494 


.91259 


1.09678 


.94610 


1.05809 


87 


24 


.85107 


1.17500 


.88162 


1.13428 


.91313 


1.09514 


.94665 


1.05747 


36 


25 


.85157 


1.17430 


.88214 


1.13361 


.91366 


1.09450 


.94620 


l.a5685 


35 


26 


.85807 


1.17361 


.88265 


1.13295 


.91419 


1.09386 


.94676 


1.05624 


84 


27 


.85257 


1.17292 


.88317 


1.13223 


.91473 


1.0a322 


.94731 


1.05562 


'iS 


28 


.85308 


1.17223 


.88869 


1.13162 


.91526 


1.09258 


.94786 


1.05501 


:« 


23 


.85358 


1.171.54 


.88421 


1.13096 


.91580 


1.09195 


.94841 


1.05439 


31 


80 


.85408 


1.17085 


.88478 


1.13029 


.91633 


1.09131 


.94896 


1.05878 


80 


31 


.85458 


1.17016 


.88524 


1.12963 


.91687 


1.09067 


.94952 


1.05317 


29 


32 


.85509 


1.16947 


.88576 


1.12897 


.91740 


1.09003 


.95007 


1.05255 


28 


33 


.85559 


1.16878 


.88628 


1.12831 


.91794 


1.06940 


.95062 


1.05194 


27 


Sri 


.85609 


1.16803 


.88680 


1.12765 


.91847 


1.08876 


.95118 


1.05138 


26 


35 


.85600 


1.16741 


.88782 


1.12699 


.91901 


1.08813 


.95173 


1.05072 


25 


36 


.85710 


1.16672 


.88784 


1.12633 


.91955 


1.08749 


.95229 


1.05010 


24 


37 


.85761 


1.16603 


.88836 


1.12567 


.92008 


1.06686 


.95284 


1.04949 


28 


38 


.85811 


1.16535 


.88888 


1.12501 


.92062 


1.08622 


.95840 


1.04888 


22 


39 


.858C2 


1.16466 


.88940 


1.12435 


.92116 


1.06559 


.95395 


1.04827 


21 


40 


.85012 


1.16898 


.88992 


1.12369 


.92170 


1.08496 


.95451 


1.04766 


20 


41 


.85963 


1.16329 


.89045 


1.12303 


.92224 


1.08432 


.95506 


1.04706 


19 


42 


.86014 


1.1G261 


.89097 


1.12238 


.92277 


1.08869 


.95562 


1.04644 


18 


48 


.86064 


1.16192 


.89149 


1.12172 


.92331 


1.08306 


.95618 


1.04583 


17 


44 


.86115 


1.10124 


.89201 


1.12106 


.92385 


1.08243 


.95673 


1.04522 


16 


46 


.861C6 


1.16056 


.89253 


1.12041 


.92439 


1.08179 


.95729 


1.04461 


15 


46 


.86316 


1.15987 


.89306 


1.11975 


.92493 


1.08116 


.95785 


1.04401 


14 


47 


.86207 


1.15919 


.89358 


1.11909 


.92547 


1.08058 


.95841 


1.04340 


13 


48 


.86318 


1.15851 


.89410 


1.11844 


.92601 


1.07990 


.95897 


1.04279 


12 


49 


.86368 


1.15^3 


.89468 


1 iirrs 


.92655 


1.07927 


.95952 


1.04218 


11 


50 


.86419 


1.15715 


.89515 


1.11713 


.92709 


1.07864 , 


.96008 


1.04158 


10 


51 


.86470 


1.15647 


.89567 


1.11648 


.92763 


1.07801 


.96064 


1.04097 


9 


52 


.86521 


1.15579 


.89620 


1.11582 


.92817 


1.07738 


.96120 


1.04036 


8 


53 


.865?2 


1.15511 


.89672 


1.11517 


.92872 


1.07676 


.96176 


1.03976 


7 


54 


.86623 


1.1M48 


.89725 


1.11452 


.92926 


1.07618 


.96232 


1.08915 


6 


55 


.86674 


1.15375 


.89777 


1.11387 


.92980 


1.07650 


.96288 


1.03855 


5 


56 


.86725 


1.15308 


.89830 


1.11821 


.93034 


1.07487 


.96844 


1.03794 


4 


57 


.86776 


1.15240 


89888 


1.11256 


.93088 


1.07426 


.96400 


1.03734 


8 


58 


.86827 


1.15172 


!89935 


1.11191 


.93143 


1.07362 


.96457 


1.03674 


2 


59 


.86878 


1.15104 


.89988 


1.11126 


.93197 


1.07299 


.96518 


1.03613 


1 


60 

/ 


.86929 
Cotang 


1.15037 


.90040 


1.11061 


.93252 
Cotang 


1.07237 


.96569 
Cotang 


1.03553 





Tang 


Cotang 


Tang 


Tang 


Tang 


, 


4 


90 


4 


8» 


1 4 


70 


4 


6« 
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440 






440 






440 






/ 




/ 


/ 
~2d 




' 


/ 
40 




/ 




Tang 


Cotang 


Tang 


Cotang 


Tang 


Cotang 




T 


.96569 


1.03553 


~G0^ 


.97700 


1.02355 


40 


.96843 


1.01170 


'20 




1 


.96625 


1.03493 


59 


21 


.9r756 


1.02295 


39 


41 


.98901 


1.01112 


19 




2 


.96681 


1.0S433 


58 


22 


.97813 


1.02236 


38 


42 


.96958 


1.01053 


18 




s 


.96738 


1.03372 


57 


23 


.97870 


1.02176 


37 


43 


.99016 


1.00994 


17 




4 


.96794 


1.03312 


56 


24 


.97927 


1.02117 


36 


44 


.99073 


1.00935 


16 




5 


.96850 


1.03252 


55 


25 


.97984 


1.03057 


35 


45 


.99131 


1.00876 


15 




6 


.96007 


1.03192 


54 


26 


.98041 


1.01998 


34 


46 


.99189 


1.00818 


14 




7 


.96963 


1.03132 


53 


27 


.98098 


1.01939 


33 


47 


.99247 


1.00759 


13 




8 


.97020 


1.03072 


52 


28 


.98155 


1.01879 


32 


48 


.99304 


1.00701 


12 




9 


.97076 


1.03012 


H 


29 


.96213 


1.01820 


31 


49 


.99362 


1.00642 


11 




10 


.97133 


1.02952 


50 


30 


.98270 


1.01761 


30 


50 


.99420 


1.00583 


10 




11 


.97189 


1.02892 


49 


31 


.98327 


1.01702 


29 


51 


.99478 


1.00525 


9 




12 


.97848 


1.02832 


48 


32 


.96384 


1.01642 


28 


52 


.99536 


1.00467 


8 




13 


.97302 


1.02772 


47 


33 


.98441 


1.01583 


27 


53 


.99594 


1.00408 


7 




14 


.97359 


.1.02713 


46 


34 


.98499 


1.01524 


26 


54 


.99652 


1.00350 


6 




15 


.97416 


1.02663 


45 


35 


.98556 


1.01465 


25 


55 


.99710 


1.00291 


6 




16 


.97472 


1.02503 


44 


36 


.98613 


1.01406 


24 


56 


.99768 


1.00233 


4 




17 


.97329 


1.02533 


43 


37 


.98671 


1.01347 


23 


57 


.99826 


1.00175 


8 




18 


.9r586 


1.02474 


42 


38 


.98728 


1.01288 


22 


58 


.99884 


1.00116 


2 




19 


.97643 


1.02414 


41 


39 


.98786 


1.01229 


21 


59 


.99942 


1.00058 


1 




20 


.97700 


1.02355 


40 


40 


.98843 


1.01170 


20 


60 

/ 


1.00000 


1.00000 







/ 


Ootang 


Tatig- 


1 


/ 


Cotang 


Tang 


/ 


Cotang 


Tang 


/ 


4S* 


45» 1 


46- 
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TABLE XVIL~NATUaA.L VERSED SINES AND EXTERNAL SECANTS 



# 


©• 


1 


• 


«• 


8« 




Vers. 


Ex. sec. 


Vers. 


Ex. sec. 


Vers. 


Ex. sec. 


Vers. 
.00137 


Ex. sec. 
.00137 







.00000 




.00016 


.00015 


.00061 


.00061 





1 


.00000 


.00000 


.00016 


.00016 


.00062 


.00062 


.00139 


00139 


1 


2 


.00000 


.00000 


.00016 


.00016 




.00063 


.00140 


.00140 


2 


8 


.00000 


.00000 


.00017 


.00017 


.00064 


.00064 


.00142 


.00142 


3 


4 


.00000 


.00000 


.00017 


.00017 


.OOOfift 


.00065 


.00143 


.00143 


4 


6 


.00000 


.00000 


.00018 


.00018 


.00066 


.00066 


.00145 


.00145 


6 


6 


.00000 


.00000 


.00018 


.00018 


.00067 


.00067 


.00146 


.00147 


6 


7 


.00000 


.00000 


.00019 


.00019 


.00068 


.00069 


.00148 


.00148 


7 


8 


.00000 


.00000 


.00020 


.00020 


.00069 


.00069 


.00150 


.00150 


8 


9 


.00000 


.00000 


.00020 


.00(0) 


.00070 


.00070 


.00151 


.00151 


9 


10 


.00000 


.00000 


.00081 


.00021 


.00071 


.00072 


.00153 


.00153 


10 


11 


.00001 


.00001 


.00021 


.00021 


.00078 


.00073 


.00154 


.00155 


11 


12 


.00001 


.00001 


.00022 


.00022 


.00074 


.00074 


.00156 


.00156 


12 


13 


.00001 


.00001 


.00023 


.00083 


.00075 


.00075 


.00158 


.00158 


13 


14 


.00001 


.00001 


.00023 


.00023 


.00076 


.00076 


.00159 


.00159 


14 


15 


.00001 


.00001 


.00024 


.00024 


.00077 


.00077 


.00161 


.00161 


15 


16 


.00001 


.00001 


.00024 


.00024 


.00078 


.00078 


.00162 


.00163 


16 


17 


.00001 


.00001 


.00025 


.00025 


.00079 


.00079 


.00164 


.00164 


17 


18 


.00001 


.00001 


.00026 


.00026 


.00081 


.00081 


.00166 


.00166 


18 


19 


.00008 


.00002 


.00026 


.00026 


.00082 


.O00K5 


.00168 


.00168 


19 


20 


.00002 


.OOOOJ 


.00027 


.00087 


.00068 


.00063 


.00169 


.00169 


20 


21 


.00003 


.00002 


.00028 


.00028 


.00064 


.00064 


.00171 


.00171 


21 


22 


.00002 


.0000.3 


.00023 


.00028 


.00(165 


.00065 


.00173 


.0017:1 


22 


23 


.00002 


.00002 


.00029 


.00029 


.00087 


.00067 


.00174 


.00175 


23 


24 


.00002 


.00002 


.00080 


.00030 


.00063 


.00088 


.00176 


.00176 


24 


25 


.00003 


.00003 


.00081 


.00031 


.00089 


.00089 


.00173 


-.00178 


25 


26 


.00003 


.00003 


.00031 


.00031 


.00090 


.00090 


.00179 


.00180 


26 


27 


.00003 


.00003 


.00032 


.00032 


.00091 


.00091 


.00181 


.00182 


27 


28 


.00003 


.00003 


.00033 


.00033 


.00093 


.00093 


.00183 


.00183 


28 


20 


.00004 


.00004 


.00034 


.00034 


.00094 


.00091 


.00185 


.00185 


29 


80 


.00004 


.00004 


.00034 


.00034 


.00095 


.00095 


.00187 


.00187 


30 


81 


.00001 


.00004 


.00085 


.00035 


.00096 


.00097 


.00188 


.00189 


31 


82 


.00004 


.00004 


.00036 


.00036 


.00096 


.00098 


.00190 


.00190 


32 


33 


.00005 


.00005 


.00037 


.00037 


.00009 


.00099 


.00192 


.00192 


33 


84 


.00005 


.00005 


.00037 


.00037 


.00100 


.00100 


.00194 


.00194 


34 


85 


.00005 


.00005 


.00038 


.00038 


.00102 


.00102 


.00196 


.00196 


35 


86 


.00005 


.00005 


.00039 


.00039 


.00103 


.00103 , 


.00197 


.00198 


30 


87 


.00006 


.00006 


.00040 


.00040 


.00104 


.00101 


.00199 


.00200 


87 


88 


.00006 


.00006 


.00041 


.00041 


.00106 


.00103 1 


.00201 


.00201 


38 


80 


.00006 


.00006 


.00041 


.00041 


.00107 


.00107 1 


.00203 


.00203 


39 


40 


.00007 


.00007 


.00042 


.00042 


.00106 


.00108 


.00205 


.00205 


40 


41 


.00007 


.00007 


.00043 


.00043 


.00110 


.00110 


.00207 


.00207 


41 


42 


.00007 


.00007 


.00044 


.00044 


.00111 


.00111 


.00208 


.00200 


42 


43 


.00008 


.00008 


.00045 


.00045 


.00112 


.00113 


.00210 


.00211 


43 


44 


.00006 


.00008 


.00046 


.00046 


.00114 


.00114 1 


.00212 


.00213 


41 


45 


.00000 


.00009 


.00047 


.00047 


.00115 


.00115 


.00214 


.00215 


45 


43 


.00009 


.00009 


.00048 


.00048 


.00117 


.00117 


.00216 


.00216 


46 


47 


.00009 


.00009 


.00048 


.00048 


.00118 


.00118 


.00818 


.00213 


47 


48 


.00010 


.00010 


.00049 


.00049 


.00119 


.00120 


.00220 


.00220 


48 


40 


.00010 


.00010 


.00050 


.00050 


.00121 


.00121 


.00222 


.00222 


49 


60 


.00011 


.00011 


.00051 


.00051 


.00122 


.00122 


.00224 


.00224 


50 


61 


.00011 


.00011 


.00052 


.00052 


.00124 


.00124 


.00226 


.00226 


51 


52 


.00011 


.00011 


.00053 


.00053 


.00125 


.00125 


.00228 


.00223 


52 


63 


.00012 


.00012 


.00054 


.00054 


.00127 


.00127 


.00230 


.00230 


53 


64 


.00012 


.00012 


.00055 


.00055 


.00128 


.00128 


.00232 


.00232 


54 


65 


.00013 


.00013 


.00056 


.00056 


.00180 


.00130 


.00234 


.00234 


65 


66 


.00013 


.00013 


.00057 


.00057 


.00131 


.00131 


.00236 


.00236 


56 


67 


.00014 


.00014 


.00058 


.00058 


.00133 


.00133 


.00238 


.00238 


67 


68 


.00014 


.00014 


.00059 


.00059 


.00134 


.00134 


.00840 


.oom 


68 


69 


.00015 


.00015 


.00060 


.00060 


.00136 


.00136 


.00242 


.00242 


69 


60 


.00015 


.00015 


.00061 


.00061 


.00137 


.00137 


.00244 


.00244 


60 
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4« 


(I 


e 


6* 1 

1 


7 


o 


/ 




Vers. 


Ex. sec. 


Vers. 


Ex. sec. 


Vers. 


Ex. sec. 


Vers. 


Ex. sec. 





.00344 


.00244 


'losr 


.00382 


.00548 


.00651 


.00745 


.00751 





1 


.00246 


.00246 


.00883 


.00385 


.00551 


.005.54 


.00749 


.00756 


1 


2 


.00248 


.00248 


.00386 


.00387 


.00554 


.00557 


.00752 


.<i0758 


2 


8 


.00250 


.00250 


.00388 


.00390 


.00557 


.00560 


.00756 


.00762 


8 


4 


.00252 


.00252 


.00391 


.00392 


.00560 


.0(»63 


.00760 


.00765 


4 


5 


.00254 


.00254 


.00:)98 


.00395 


.00563 


.00666 


.00763 


.00769 


5 


6 


.00256 


.00257 


.00896 


.00397 


.00566 


.00569 


.00767 


.00778 


6 


7 


.00258 


.00259 


.00398 


.00400 


.00569 


.00578 


.00770 


.00776 


7 


8 


.00260 


.00261 


.00401 


.00403 


.00572 


.00676 


.00774 


.00780 


8 


9 


.00262 


.00363 


.00404 


.00405 


.00576 


.00579 


.00; 78 


.00784 


9 


10 


.00264 


.00265 


.00406 


.00408 


.00579 


.00582 


.00781 


.00787 


10 


11 


.00266 


.00267 


.00409 


.00411 


.00582 


.00585 


.00785 


.00791 


11 


12 


.00269 


.00269 


.00412 


.00413 


.00585 


.00588 


.00789 


.00795 


12 


13 


.00271 


.00271 


.00414 


.00416 


.06666 


.ima2 


.00792 


.00799 


13 


14 


.00273 


.00274 


.00417 


.00419 


.00591 


.00595 


.00796 


.00802 


14 


15 


.00275 


.00276 


.00420 


.00421 


.00594 


..00598 


.00800 


.00806 


15 


16 


.00277 


.00278 


.00422 


.00424 


.00598 


.00601 


.00808 


.00610 


16 


17 


.00279 


.00280 


.00425 


.00427 


.00601 


.00604 


.00807 


.00813 


17 


18 


.00281 


.00282 


.00428 


.00429 


.00604 


.00608 


.00811 


.00817 


18 


19 


.00284 


.00284 


.00430 


.00432 


.00607 


.00611 


.00814 


.00621 


19 


20 


.00286 


.00287 


.00433 


.00435 


.00610 


.00614 


.00618 


.00625 


20 


21 


.00288 


.00289 


.00436 


.00438 


.00614 


.00617 


.00622 


.00628 


21 


22 


.00290 


.00291 


.00438 


.00440 


.00617 


.00621 


.00825 


.00832 


22 


23 


.00293 


.00293 


.00441 


.00443 


.00620 


.00624 


.00629 


.00636 


23 


24 


.00295 


.00296 


.00444 


.00446 


.00623 


.00627 


.00633 


.00840 


24 


25 


.00297- 


.00298 


.00447 


.00449 


.00626 


.00630 


.00837 


.00644 


25 


26 


.00293 


.00800 


.00449 


.00451 


.00630 


.C0634 


.00640 


.00648 


26 


27 


.00301 


.00302 


.00452 


.00454 


.00633 


.00637 


.00644 


.00651 


27 


28 


.00804 


.00805 


.00455 


.00457 


.00636 


.00640 


.00848 


.00855 


28 


29 


.00806 


.00807 


.00458 


.00460 


.00640 


.00644 


.00852 


.00859 


29 


80 


.00806 


.00809 


.00460 


.00463 


.00643 


.00647 


.00656 


.00663 


30 


81 


.00311 


.00812 


.00463 


.00465 


.00646 


.00650 


.00659 


.00667 


31 


82 


.00313 


.00314 


.00466 


.00468 


.00649 


.00654 


.00863 


.00871 


32 


83 


.00815 


.00816 


.00469 


.00471 


.00653 


.00657 


.00667 


.00676 


33 


m 


.00817 


.00818 


.0047^ 


.00174 


.00656 


.00660 


.00871 


.00678 


34 


85 


.00820 


.00821 


.00474 


.00477 


.C0659 


.00664 


.00675 


.00682 


35 


86 


.00322 


.00623 


.00477 


.00480 


.00663 


.00667 


.00678 


.00886 


36 


87 


.00824 


.00620 


.00480 


.00482 


.00666 


.00671 


.00882 


.00690 


87 


88 


.00327 


.00328 


.00483 


.00485 


.00669 


.00674 


.00886 


.00694 


88 


89 


.00329 


.00330 


.00486 


.00488 


.00673 


.00677 


.00890 


.00698 


39 


40 


.00832 


.00333 


.00489 


.00191 


.00676 


.00681 


.00694 


.00902 


40 


41 


.00834 


.00835 


.00492 


.00494 


.00680 


.00684 


.00698 


.00906 


41 


42 


.00336 


.00337 


.00494 


.00497 


.00683 


.00688 


.00902 


.00910 


42 


43 


.00839 


.00840 


.00497 


.00600 


.00686 


.00691 


.00906 


.00914 


43 


44 


.00841 


.00342 


.00600 


.00503 


.00690 


.00695 


.00909 


.00918 


44 


45 


.00843 


.00345 


.00608 


.00506 


.00693 


.00698 


.00913 


.00922 


45 


46 


.00846 


.00347 


.00606 


.00509 


.00697 


.00701 


.00917 


.00926 


46 


47 


.00348 


.00850 


.00609 


.00512 


.00700 


.00705 


.00921 


.00930 


47 


48 


.00851 


.00352 


.00612 


.00515 


.00703 


.00708 


.00925 


.00934 


48 


49 


.00353 


.00354 


.00615 


.00518 


.00707 


.00712 


.00929 


.00938 


49 


50 


.00856 


.00357 


.00618 


.00521 


.00710 


.00715 




.00942 


50 


51 


.00358 


.00859 


.00621 


.00624 


.00714 


.00719 


.00987 


.00946 


51 


52 


.00861 


.00302 


.00624 


.00527 


.00717 


.00722 


.00941 


.00950 


52 


53 


.00363 


.00864 


.00527 


.00530 


.wm 


.00726 


.00946 


.00964 


53 


M 


.00865 


.00367 


.00530 


.00633 


.(0724 


.00730 1 


.00949 


.00968 


54 


55 


.00868 


.00369 


.00533 


.00536 


.00728 


.00733 ! 


.00953 


.00962 


65 


56 


.00370 


.00378 


.00536 


.00539 


.00781 


.00737 ; 


.00957 


.00966 


56 


57 


.00378 


.00374 


.a)589 


.00542 


.wnvi 


.00740 1 


.00961 


.00970 


67 


58 


.00875 


.00377 


.00542 


.00545 


.00788 


.00744 


.00965 


.00975 


58 


50 


.00378 


.00379 


.00&45 


.00548 


.00742 


.00747 


.00969 


.00979 


68 


60 


.00381 


.00882 


.00548 


.00551 


.00745 


.00751 


.00973 


.00983 60 1 
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TABLE XVIL-NATnitAI. YERSED BINES AND EXTERNAL SECANTS. 



f 


fl 


• 


9« 


10« 


IP 


/ 


Vers. 


Ex. sec. 


Vers. 


Ex. sec. 


Vers. 


Ex. sec. 


Vers. 


Ex. sec. 


"o" 


.00978 


.00968 


.01231 


.01247 


.01519 


.01543 


.01837 


.01872 





1 


.00977 


.00967 


.01236 


.01251 


.01524 


.01548 


.01848 


.01877 


1 


2 


.00961 


.00991 


.01240 


.01256 


.01529 


.01558 


.01848 


.01883 


2 


8 


.00966 


.00995 


.01245 


.01261 


.01584 


.01558 


.01854 


.01889 


8 


4 


.00960 


.00999 


.01219 


.01266 


.01540 


.01564 


.01860 


.01805 


4 


5 


.00094 


.01004 


.01254 


.01270 


.01546 


.01560 


.01865 


.01901 


5 


6 


.00996 


.01006 


.01259 


.01275 


.01650 


.01574 


.01871 


.01906 


6 


7 


.01002 


.01012 


.01263 


.01279 


.01556 


.01579 


.01876 


.01912 


7 


8 


.01006 


.01016 


.01268 


.01284 


.01560 


.01586 


.01882 


.01918 


8 


9 


.01010 


.OlOiO 


.01272 


.01289 


.01566 


.01500 


.01888 


.01924 


9 


10 


.01014 


.01024 


.01277 


.012M 


.01570 


.01506 


.01803 


.01980 


10 


11 


.01018 


.01029 


.01282 


.01298 


.01675 


.01601 


.01899 


.01936 


11 


\% 


.010^ 


.01033 


.01280 


.01303 


.01580 


.01606 


.01904 


.01941 


12 


13 


.01027 


.01037 


.01291 


.01808 


.01586 


.01611 


.01910 


.01947 


13 


14 


.01031 


.01041 


.01296 


.01313 


.01501 


.01616 


.01916 


.01053 


14 


16 


.01035 


.01046 


.01300 


.01818 


.01596 


.01622 


.01921 


.01959 


15 


16 


.01030 


.01050 


.01806 


.01822 


.01601 


.01627 


.01927 


.01965 


16 


17 


.01043 


.01054 


.01810 


.01327 


.01606 


.01638 


.01983 


.01971 


17 


18 


.01047 


.01050 


.01814 


.01382 


.01612 


.01688 


.01939 


.01977 


18 


19 


.01052 


.01063 


.01319 


.01387 


.01617 


.01643 


.01944 


.01963 


19 


20 


.01036 


.01067 


.01824 


.01342 


.01622 


.01649 


.01950 


.01969 


20 


21 


.01060 


.01071 


.01829 


.01346 


.01627 


.01664 


.01956 


.01995 


21 


22 


.01064 


.01076 


.01833 


.01351 


.01682 


.01669 


.01961 


.02001 


22 


23 


.01069 


.01030 


.01838 


.01356 


.01688 


.01665 


.01987 


.02007 


23 


24 


.01073 


.01034 


.01843 


.01861 


.01643 


.01670 


.01978 


.02018 


24 


25 


.01077 


.01069 


.01848 


.01866 


.01648 


.01676 


.01979 


.02019 


25 


26 


.01061 


.01093 


.01352 


.01371 


.01653 


.01681 


.01984 


.02025 


26 


27 


.01086 


.01097 


.01857 


.01876 


.01659 


.01687 


.01990 


.02031 


27 


28 


.01090 


.01102 


.01808 


.01881 


.01664 


.01692 


.01996 


.02037 


28 


29 


.01094 


.01106 


.01867 


.01386 


.01669 


.01698 


.02002 


.02043 


29 


80 


.01006 


.01111 


.01871 


.01391 


.01675 


.01703 


.02006 


.02049 


30 


81 


.01103 


.01115 


.01876 


.01395 


.01680 


.01709 


.02013 


.02066 


81 


82 


.01107 


.01119 


.01331 


.01400 


.01685 


.01714 


.02019 


.02061 


82 


83 


.01111 


.01124 


.01380 


.01405 


.01600 


.01720 


.02025 


.02067 


83 


81 


.01116 


.01128 


.01301 


.01410 


.01696 


.01725 


.02031 


.02073 


84 


85 


.01120 


.01133 


.01306 


.01415 


.01701 


.01781 


.02037 


.02079 


85 


86 


.01124 


.01137 


.01400 


.01420 


.01706 


.01786 


.02042 


.02085 


86 


87 


.01129 


.01142 


.01405 


.01425 


.01712 


.01742 


.02048 


.02091 


87 


83 


.01183 


.01146 


.01410 


.01430 


.0in7 


.01747 


.02064 


.02097 


88 


89 


.01187 


.01151 


.01415 


.01435 


.01723 


.01758 


.02000 


.02103 


89 


40 


.01142 


.01155 


.01420 


.01440 


.01728 


.01758 


.02060 


.02110 


40 


41 


.01146 


.01160 


.01425 


.01445 


.01733 


.01764 


.02072 


.02116 


41 


42 


.01151 


.01164 


.01480 


.01450 


.01739 


.01769 


.02078 


.02122 


42 


48 


.01156 


.01169 


.01485 


.01455 


.01744 


.01775 


.02064 


.02128 


43 


44 


.01169 


.01178 


.01489 


.01461 


.01750 


.01781 


.02090 


.02184 


44 


45 


.01164 


.01178 


.01444 


.01466 


.01755 


.01786 


.02095 


.02140 


45 


46 


.01168 


.01182 


.01449 


.01471 


.01760 


.01792 


.02101 


.02146 


46 


47 


.01173 


.01187 


.01464 


•01476 


.01766 


.01798 


.02107 


.02158 


47 


48 


.01177 


.01191 


.01459 


.01481 


.01771 


.01808 


.02113 


.02159 


48 


49 


.01182 


.01196 


.01464 


.01486 


.01777 


.01809 


.02119 


.02165 


49 


50 


.01186 


.01200 


.01469 


.01491 


.01782 


.01816 


.02125 


.02171 


50 


51 


.01191 


.01205 


.01474 


.01496 


.01788 


.01820 


.02181 


.02178 


61 


52 


.01195 


.01209 


.01479 


.01501 


.01703 


.01826 


.02187 


.021W 


62 


53 


.01200 


.01214 


.01484 


.01506 


.01799 


.01882 


.02148 


.02190 


63 


U 


.01204 


.01219 


.01489 


.01512 


.01804 


.01887 


.02149 


.02196 


54 


55 


.01209 


.01223 


.01494 


.01517 


.01810 


.01848 


.02155 


.02203 


65 


56 


.01213 


.01228 


.01499 


.01522 


.01815 


.01849 


.02161 


.02209 


56 


67 


.01218 


.01233 


.01504 


.01527 


.01821 


.01864 


.02167 


.02215 


57 


58 


.01222 


.01237 


.01509 


.01582 


.018% 


.01860 


.02173 


.02221 


58 


50 


.01227 


.01242 


.01514 


.01537 


.01882 


.01866 


.02179 


.02228 


59 


60 


.01281 


.01247 


.01519 


.01543 


.01837 


.01872 


.02186 


.02234 


60 
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TABLE XVn.-NATURAL VERSED SINES AND EXTERNAL SECANTS. 



! 


12' ! 


ISO 


14« 


15» 


/ 


Vers. 


Ex. sec. i 

1 


v„i 


Ex. sec. 


Vers. 


Ex. sec. 


Vers. 


Ex. sec. 


~ 


.02185 


.02234 


.02568 


.02630 


.02970 


.08061 


.08407 


.03528 


"o" 


1 


.02191 


.02240 


.02570 


.02637 


.02977 


.03069 


.08415 


.03536 


1 


2 


.02197 


.02247 


.02576 


.02644 


.02985 


.03076 


.03422 


.03544 


3 


8 


.02208 


.02258 


02588 


.02651 


.02992 


.08084 1 


.08430 


.08552 


3 


4 


.02210 


.02259 


.02589 


.02668 


.02999 


.03091 i 


.03438 


.08560 


4 


6 


.02216 


.02266 


.02596 


.02666 


.03006 


.08099 i 


.08445 


.08568 


5 


6 


.02222 


.02272 


.02602 


.02672 


.03013 


.03106 


.03458 


.03676 


6 


7 


02228 


.02279 


.02609 


.02679 


.03020 


.06114 


.03460 


.03584 


7 


8 


!02284 


.02286 


.02616 


.C2G86 


.03027 


.03121 


.03468 


.03592 


8 


9 


.02240 


.02291 


.02622 


.02693 


.03034 


.03129 


.03476 


.03601 


9 


10 


.02246 


.02296 


.02629 


.02700 


.08041 


.03187 


.03488 


.03609 


10 


11 


.02252 


.02804 


.02685 


.02707 


.03048 


.08144 


.03491 


.08617 


11 


12 


.02258 


.02311 


.02642 


.02714 


.03055 


.03152 


.03498 


.03626 


18 


13 


.02265 


.02317 


.02649 


.02721 


.03063 


.08159 


.03506 


.03633 


13 


14 


.02271 


.02323 


.02655 


.02^8 


.03070 


.03167 


.03514 


.03642 


14 


15 


.02277 


.02330 


.02662 


.02785 


.03077 


.03175 


.08521 


.08650 


15 


16 


.02283 


.02336 


.02669 


.02748 


.09064 


.08188 


.08529 


.03658 


16 


17 


.02289 


.02348 


.02675 


.02749 


.03091 


.03190 


.08587 


.03666 


17 


18 


.02295 


.02349 


.02683 


.02756 


.08098 


.03198 


.08544 


.03674 


18 


19 


.02302 


.02356 


.02689 


.02763 


.03106 


.03206 


.08553 


.03683 


19 


ao 


.02808 


.02362 


.02696 


.02770 


.03113 


.08218 


.08560 


.08691 


20 


21 


.02314 


.02369 


.02708 


.02777 


.03120 


.03221 


.03567 


.08699 


21 


23 


.02320 


.02375 


.02709 


.02784 


.03127 


.03228 


.08575 


.08708 


28 


23 


.02327 


.02382 


.02716 


.02791 


.03184 


.03286 


.03588 


.03716 


23 


24 


.02333 


.02888 


.02723 


.02799 


.03142 


.03244 


.03690 


.08724 


24 


25 


.02339 


.02396 


.02729 


.02806 


.03149 


.03251 


.03598 


.03732 


25 


26 


.02345 


.02402 


.02736 


.02818 


.03156 


.03259 


.03606 


.08741 


26 


27 


.02352 


.02406 


.02743 


.02820 


.03163 


.03267 


.08614 


.03749 


27 


28 


.02358 


.02415 


.02749 


.02827 


.03171 


.03375 


.03631 


.03758 


28 


29 


.02304 


.02421 


.02756 


.02834 


.03178 


.03283 


.03029 


.03766 


29 


80 


.02370 


.02428 


.02763 


.02842 


.03185 


.03290 


.08687 


.08774 


80 


81 


.02877 


.02485 


.02770 


.02849 


.03193 


.03298 


.03645 


.03788 


31 


32 


.02383 


.02441 


.02777 


.02856 


.03200 


.03300 


.03653 


.03791 


38 


83 


.02389 


.02448 


.02783 


.02863 


.03207 


.03318 


.03660 


.03790 


33 


84 


.02896 


.02454 


.02790 


.02870 


.03214 


.03321 


.03668 


.03808 


34 


S5 


.02402 


.02461 


.02797 


.02878 


03222 


.03339 


.08676 


.03816 


85 


36 


.02408 


.02468 


.02804 


.02885 


.03229 


.03337 


.08684 


.03825 


86 


37 


.02415 


.02474 


.02811 


.02892 


.03236 


.03345 


.03692 


.03833 


87 


88 


.02421 


.02481 


.02818 


.02899 


.03244 


.03353 


.03699 


.03S43 


88 


S9 


.02427 


.02488 


.02824 


.02907 


.03251 


.03360 


.08707 


.03850 


b'J 


40 


.02484 


.02494 


.02831 


.02914 


.03258 


.03368 


.08715 


.03868 


40 


41 


.02440 


.02501 


.02838 


.02921 


.08266 


.08376 


.03728 


.08887 


41 


42 


.02447 


.0^08 


.02845 


.02928 


.03278 


.08884 


.03731 


.03875 


48 


43 


.02458 


.02515 


.02852 


.02936 


.03281 


.03393 


.03789 


.03884 


43 


44 


.02469 


.02521 


.02859 


.02943 


.03288 


.03400 


.08747 


.03893 


44 


45 


.02466 


.02528 


.02866 


.02950 


.03295 


.03408 


.03754 


.03901 


45 


46 


.02472 


.02585 


.02873 


.02958 


.03303 


.0S416 


.03762 


.03909 


46 


47 


.02479 


.02542 


.02880 


.02965 


.03310 


.03424 


.03770 


.08918 


47 


48 


.02486 


.02548 


.02887 


.02972 


.08318 


.03432 


.03778 


.03927 


48 


49 


.02492 


.02555 


.02894 


.02980 


.08325 


.03139 


.03786 


.08936 


49 


GO 


.02498 


.02562 


.02900 


.02987 


.08838 


.03447 


.08794 


.03944 


50 


51 


.02504 


.02569 


.02907 


.02994 


.08840 


.03455 


.08803 


.08953 


51 


52 


.02511 


.02576 


.02914 


.09002 


.03347 


.03463 


.06810 


.03961 


58 


53 


.02617 


.02582 


.02921 


.03009 


03355 


.03471 


.08818 


.03969 


58 


54 


.02694 


.02580 


.02928 


.08017 


.08362 


.03479 


.03826 


.03978 


54 


56 


.02580 


.02596 


.02935 


.08024 


.08370 


.03487 


.03834 


.03987 


55 


66 


.02587 


02606 


.02942 


.08082 


.08377 


.08495 


.08843 


.03995 


66 


57 


.02548 


.02610 


.02949 


.03089 


.08385 


.03503 


.03850 


.04004 


67 


58 


.02560 


.02617 


.02956 


.08046 


.03392 


.03512 


.08858 


.04013 


68 


59 


.02566 


.02624 


.02968 


.03054 


.03400 


.08520 


.03866 


.04031 


59 


60 


.02568 


.02680 


.02970 


.03061 


.03107 


.03528 


.03874 


.04030 


60 
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TABI^E XVn.— NATURAL VERSED SINES AND EXTERNAL SECANT& 



t 


w 


IV 


18» 


19» 


/ 




Vers. 


Ex. sec.! 


Vers. 


1 
Ex. sec.; 


Vers. 


Ex. sec. 


Vers. 

.05448 


Ex. sec. 
.05762 





.03874 


.04030 1 


.04370 


.04560 


.04894 


.05146 


1 


.03882 


.04039 


.04378 


.04578 


.04903 


.05156 


.05458 


.05778 


1 


2 


.03890 


.04047 


.04387 


.04588 


.04912 


.05166 


.05467 


.05788 


2 


3 


.03896 


.04056 


.04305 


.04597 


.04921 


.05176 


.05477 


.05794 


3 


4 


.08900 


.04065 


.04404 


.04606 


.04930 


.06186 


.05486 


.06805 


4 


5 


.03914 


.04073 


.04412 


.04616 


.04939 


.05196 


.05496 


.06815 


5 


6 


.08922 


.04062 


.04421 


.04625 


.04948 


.05206 


.06505 


.05826 


6 


7 


.03980 


.04091 


.04429 


.04635 


.04957 


.05216 


.06515 


.05836 


7 


8 


.03938 


.04100 


.04438 


.04644 


.04967 


.05226 


.05524 


.06847 


8 


9 


.03916 


.04106 


.04446 


.04653 


.04976 


.05236 


.06634 


.05858 


9 


10 


.03964 


.04117 


.04455 


.04663 


.04985 


.05246 


.05543 


.05869 


10 


11 


.03963 


.04126 


.04464 


.04672 


.04994 


.06256 


.05563 


.05879 


11 


12 


.03971 


.04135 


.0447^ 


.04682 


.05003 


.05266 


.05562 


.05890 


12 


13 


.03979 


.04144 


.04481 


.04691 


.05012 


.06276 


.05572 


.05901 


18 


14 


.03987 


.04152 


.04489 


.04700 


.05021 


.05286 


.05582 


.05911 


14 


15 


.08995 


.04161 ! 


.04498 


.04710 


.05030 


.05297 


.06591 


.05922 


15 


16 


.01003 


.04170 


.04507 


.04719 


.05089 


.05307 


.05601 


.06933 


16 


17 


.04011 


.04179 


.04515 


.04729 


.05048 


.05317 


.05610 


.06944 


17 


18 


.04019 


.04188 


.04524 


.04738 


.05057 


.05827 


.05620 


.05955 


18 


19 


.04028 


.04197 


.04533 


.04748 


.05007 


.05337 


.05630 


.05965 


19 


20 


.04036 


.04206 


.04541 


.04757 


.05070 


.05347 


.05639 


.05976 


20 


21 


.04014 


.04214 


.04550 


.04767 


.05085 


.05357 


.06649 


.06987 


21 


22 


.04052 


.04228 


.04559 


.04776 


.05094 


.05867 


.05658 


.05998 


22 


23 


.04060 


.04232 


.04567 


.04786 


.05103 


.05378 


.05668 


.06009 


23 


24 


.04069 


.01241 


.04576 


.04795 


.05112 


.06388 


.05678 


.06020 


24 


25 


.04077 


.04250 


.04685 


.04805 


.06122 


.06398 


.05687 


.06030 


25 


26 


.04085 


.04^9 


.04593 


.04815 


.06131 


.06408 


.05697 


.06041 


26 


27 


.04093 


.04268 


.04602 


.04824 


.05140 


.05418 


.06707 


.0Q052 
.06063 


27 


2B 


.04102 


.04277 


.04611 


.04884 


.06149 


.05429 


.05716 


28 


29 


.04110 


.04286 


.04620 


.04843 


.05158 


.06489 


.05726 


.06074 


29 


SO 


.04118 


.04295 


.04628 


.04853 


.05168 


.05449 


.05736 


.06085 


30 


81 


.04126 


.04304 


.04637 


.04863 


.06177 


.05460 


.05746 


.06096 


81 


32 


.04135 


.04313 


.04646 


.04872 


.05180 


.05470 


.05755 


.06107 


32 


38 


.04143 


.04322 


.04655 


.04882 


.05195 


.05480 


.05765 


.06118 


33 


84 


.04151 


.04331 


.04663 


.04891 


.05305 


.05490 


.05775 


.06129 


84 


86 


.04159 


.04340 


.04672 


.04901 


.06214 


.05501 


.05785 


.06140 


85 


86 


.04168 


.04349 


.04681 


.04911 


.05223 


.06511 


.05794 


.06151 


36 


87 


.04176 


.04358 


.04690 


.04920 


.05282 


.05621 


.05804 


.06162 


37 


38 


.041^ 


.04367 


.04699 


.04930 


.06242 


.05532 


.05814 


.06173 


38 


39 


.04193 


.04376 


.04707 


.04940 


.05251 


.(5542 


.05824 


.06184 


39 


40 


.04201 


.04385 


.04716 


.04950 


.05260 


.05552 


.05833 


.06195 


40 


41 


.04209 


.04394 


.04725 


.04959 


.05270 


.05563 


.05843 


.06206 


41 


42 


.04218 


.04403 


.04734 


.04969 


.05279 


.05673 


.06853 


.06217 


42 


43 


.04226 


.04413 


.04743 


.04979 


.06288 


.05584 


.05863 


.06228 


43 


44 


.04234 


.04422 


.04752 


.04989 


.05298 


.06694 


.05873 


.06239 


44 


45 


.04243 


.04431 


.04760 


.04998 


.05307 


.05604 


.05882 


.06250 


45 


46 


.04251 


.04440 


.04769 


.05008 


.05316 


.05615 


.05892 


.06261 


46 


47 


.04280 


.04449 


.04778 


.05018 


.05826 


.06625 


.05902 


.06272 


47 


48 


.04268 


.04458 


.04787 


.05028 


.05335 


.06636 


.05912 


.06283 


48 


49 


.04276 


.04468 


.04796 


.06038 


.05344 


.05646 


.05922 


.06295 


49 


50 


.04285 


.04477 


.04805 


.05047 


.05354 


.05657 


.05982 


.06806 


60 


51 


.0^ 


.04486 


.04814 




.06863 


.05667 


.05942 


.06817 


51 


52 


.04302 


.04495 


.04823 


.05067 


.05378 


.05678 


.05951 


.06828 


52 


58 


.04310 


.04504 


.04832 


.05077 


.05382 


.06688 


.05961 


.06339 


53 


54 


.04319 


.04514 


.04841 


.05087 


.05391 


.06699 


.05971 


.06360 


54 


55 


.04827 


.04523 


.04850 


.06097 


.05401 


.05709 


.05981 


.06362 


55 


66 




.04532 


.04858 


.05107 


.05410 


.05720 


.05991 


.06873 


66 


57 


.04344 


.04541 


.04867 


.05116 


.05420 


.05730 


.06001 


.06884 


57 


58 


.04363 


.04551 


.04876 


.05126 


.06429 


.05741 


.06011 


.06895 


58 


59 


.04361 


.04560 


.04885 


.05136 


.05439 


.05751 


.06021 


.06407 


59 


60 


.04370 


.04669 


.04894 


.05146 


.05448 


.05762 


.06031 


.06418 1 60 1 
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TABLB XVn.— NATURAL VERSED SINES AND EXTERNAL 8ECANT& 



/ 


20» 


21* 


n* 


28« 


/ 


Vers. 


Ex. sec. 


Vers. 


Ex. sec. 


Vers. 


Ex. sec. 


Vers. 


Ex. sec. 





.06061 


.06418 


.06642 


.07115 


.07282 


.07868 


.07960 


.08636 





1 


.06041 


.06429 


.06652 


.07128 


.07293 


.07866 


.07961 


.06649 


1 


2 


.06051 


.06440 


.06663 


.07188 


.07803 


.07879 


.079^2 


.08863 


2 


8 


.06061 


.06452 


.06673 


.07150 


.07314 


.07892 


.07984 


.08676 


8 


4 


.06071 


.06468 


.06684 


.07162 


.07825 


.07904 


.07996 


.06890 


4 


5 


.06081 


.06474 


.06694 


.07174 


.07886 


.07917 


.08006 


.06703 


6 


6 


.06091 


.0&486 


.06705 


.07186 


.07a47 


.07930 


.08018 


.08717 





7 


.06101 


.06497 


.06715 


.07199 


.07368 


.07948 


.06029 


.08780 


7 


8 


.06111 


.06508 


.06726 


.07211 


.07869 


.07955 


.06041 


.08744 


8 


9 


.06121 


.06520 


.06736 


.07<23 


.07880 


.07968 


.08052 


.08757 


9 


10 


.00131 


.06531 


.06747 


.07236 


.07891 


.07981 


.06064 


.08771 


10 


11 


.06141 


.06542 


.06767 


.07247 


.07402 


.07994 


.08075 


.06784 


11 


12 


.06151 


.06554 


.06768 


.07259 


.07418 


.08006 


.08066 


.06796 


12 


18 


.06161 


.06565 


.06778 


.07271 


.07424 


.08019 


.06098 


.06811 


18 


14 


.06171 


.06577 


.06789 


.07288 


.07485 


.08032 


.08109 


.06825 


14 


15 


.06181 


.06588 


.06799 


.07295 


.07446 


.08045 


.08121 


.06889 


15 


16 


.06191 


.00600 


.06810 


.07807 


.07457 


.08068 


.08182 


.06862 


16 


17 


.06201 


.06611 


.06820 


.07820 


.07468 


.08071 


.06144 


.06886 


17 


18 


.06211 


.06622 


.06831 


.07832 


.07479 


.08084 


.06165 


.06880 


18 


19 


.06221 


.06634 


.06841 


.07844 


.07490 


.08097 


.08167 


.08893 


19 


SO 


.06231 


.06645 


.08852 


.07866 


.07501 


.06109 


.06178 


.08907 


20 


21 


.06241 


.06657 


.06863 


.07868 


.07513 


.06122 


.08190 


.08921 


21 


22 


.06252 


.06668 


.06873 


.07880 


.07528 


.08135 


.06201 


.06084 


22 


23 


.06262 


.06680 


.06884 


.07893 


.07684 


.08148 


.06213 


.06948 


23 


24 


.062^ 


.06691 


.06894 


.07405 


.07545 


.08161 


.08225 


.08062 


24 


25 


.06282 


.06703 


.06905 


.07417 


.07556 


.08174 


.06236 


.08975 


25 


26 


.06292 


.06715 


.06916 


.07429 


.07568 


.08187 


.06248 


.08989 


26 


27 


.06302 


.06726 


.06926 


.07442 


.07879 


.08200 


.08259 


.09003 


27 


28 


.06312 


.06738 


.06937 


.07454 


.07590 


.08213 


.08271 


.09017 


23 


29 


.06323 


.06749 


.06948 


.07466 


.07601 


.08228 


.08282 


.09030 


20 


80 


.06333 


.06761 


.06958 


.07479 


.07812 


.06239 


.06294 


.09044 


80 


81 


.06343 


.06773 


.06969 


.07491 


.07823 


.06252 


.06306 


.09068 


81 


82 


.06353 


.06784 


.06980 


.07503 


.07834 


.08265 


.08817 


.09072 


82 


83 


.06363 


.06796 


.06990 


.07616 


.07845 


.08278 


.06829 


.09066 


83 


84 


.06374 


.06807 


.07001 


.07528 


.07857 


.08291 


.06840 


.09099 


84 


85 


.06884 


.06819 


.07012 


.07640 


.07668 


.08305 


.06862 


.09118 


85 


86 


.06894 


.06831 


.07022 


.07653 


.07879 


.06318 


.06864 


.09127 


86 


87 


.06104 


.06843 


.07033 


.07565 


.07890 


.08331 


.06875 


.09141 


87 


88 


.06415 


.06854 


.07044 


.07678 


.07701 


.0884i 


.08887 


.09155 


88 


89 


.06425 


.06866 


.07055 


.07590 


.07713 


.06357 


.08399 


.09169 


89 


40 


.06435 


.06878 


.07065 


.07802 


.07724 


.06370 


.06410 


.09183 


40 


41 


.06445 


.06889 


.07078 


.07616 


.07785 


.06383 


.08422 


.09197 


41 


42 


.06456 


.06901 


.07087 


.07827 


.07746 


.08397 


.08434 


.00211 


42 


43 


.06466 


.06913 


.07098 


.07640 


.07757 


.08410 


.08445 


.09224 


43 


44 


.06476 


.06025 


.07108 


.07652 


.07769 


.08423 


.06457 


.09288 


44 


45 


.06486 


.06986 


.07119 


.07665 


.07780 


.06486 


.08469 


.09252 


45 


46 


.06497 


.06948 


.07130 


.07677 


.07791 


.06449 


.08481 


.09266 


46 


47 


.06607 


.06960 


.07141 


.07690 


.07802 


.08463 


.08492 


.09280 


47 


48 


.06517 


.06972 


.07151 


.07702 


.07814 


.08476 


.08504 


.09294 


48 


49 


.06528 


.06984 


.07162 


.07715 


.07825 


.06489 


.08516 


.09808 


49 


60 


.06538 


.06995 


.on73 


.Qtrm 


.07836 


.06503 


.08628 


.09828 


50 


51 


.06548 


.07007 


.07184 


.m4o 


.07848 


.08516 


.08689 


.09887 


61 


52 


.06559 


.07019 


.07195 


.07762 


.07859 


.06629 


.08651 


.09851 


52 


58 


.06669 


.07081 


.07206 


.07785 


.07870 


.06542 


.06568 


.09885 


53 


51 


.06580 


.07043 


.07216 


.07778 


.07881 


.08666 


.08575 


.09879 


54 


55 


.06590 


.07055 


.0?227 


.07790 


.07898 


.08569 


.06686 


.09393 


56 


56 


.06600 


.07067 


.07238 


.07803 


.07904 


.08582 


.06598 


.09407 


66 


57 


.06611 


.07079 


.07249 


.07816 


.07915 


.08596 


.06610 


.09421 


67 


58 


.06621 


.07091 


.07260 


.07828 


.07927 


.08609 


.08622 


.094% 


68 


50 


.06632 


.mm 


.07271 


.07841 


.07988 


.08623 


.08684 


.09449 


60 


00 


.06642 


.07115 


.07282 


.07863 


.0795,1 


.06686 


.08645 


.09464 60 1 
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TABLE XVn.— NATUBAL YBHSED SmSS AND EXTERNAL 8EOANT8 



/ 


24» 


M* 


86« 


27* 


/ 


Vers. 


Ex. sec. 


Vers. 

"TooST 


Ex. sec! 
~J035" 


Vers. 


Ex, sec. 


Vers. 


Ex. sec. 







.08645 


.09464 


.10121 


.11260 


.10899 


.12233 





1 


.08657 


.09478 


.09882 


.10658 


.10188 


.11276 


.10918 


.12249 


1 


2 


.08669 


.09492 


.09894 


.10868 


.101^ 


.11292 


.10926 


.isa66 


2 


8 


.08681 


.09606 


.09406 


.10883 


.10159 


.11306 


.10989 


.12283 


3 


4 


.08693 


.09520 


.09418 


.10398 


.10172 


.11828 


.10952 


.12299 


4 


5 


.08705 


.09535 


.09431 


.10413 


.10184 


.11839 


.10966 


.12816 


5 


6 


.08717 


.09549 


.09443 


.10428 


.10197 


.11355 


.10979 


.12383 


6 


7 


.06728 


.09563 


.09455 


.10443 


.10210 


.11871 


.10992 


.12349 


7 


8 


.08740 


.09577 


.09468 


.10458 


.10223 


.11387 


.11005 


.12366 


8 


9 


.08752 


.09692 


.09480 


.10478 


.10236 


.11403 


.11019 


.12388 


9 


10 


.08764 


.09600 


.09493 


.10488 


.10^8 


.11419 


.11032 


.12400 


10 


11 




.09620 


.09505 


.10608 


.10261 


.11435 


.11045 


.12416 


11 


13 


.08788 
.08800 


.09635 


.09517 


.10518 


.10274 


.11451 


.11058 


.12483 


12 


13 


.09649 


.09530 


.10588 


.10287 


.11467 


.11072 


.12460 


13 


14 


.08812 


.09663 


.09542 


.10549 


.10300 


.11488 


.11066 


.12467 


14 


15 


.08824 


.09678 


.09554 


.10564 


.10313 


.11499 


.11098 


.12484 


15 


16 


.08836 


.09602 


.09567 


.10679 


.10826 


.11515 


.11112 


.12501 


16 


17 


.08848 


.09';0'/ 


.09579 


.10604 


.10838 


.11531 


.11125 


.12518 


17 


18 


.08860 


.09721 


.09592 


.10609 


.10851 


.11547 


.11188 


.12534 


18 


19 


.08872 


.09735 


.09604 


.10625 


.10804 


.11563 


.11152 


.12551 


19 


20 


.08884 


.09750 


.09617 


.10640 


.10377 


.11579 


.11165 


.12568 


20 


21 


.08896 


.09764 


.09629 


.10656 


.10390 


.11596 


.11178 


.12585 


21 


22 


.06908 


.09779 


.09642 


.10670 


.10403 


.11611 


.11192 


.12602 


22 


23 


.06920 


.09793 


.09654 


.10686 


.10416 


.11627 


.11205 


.12619 


23 


24 


.08932 


.09808 


.09666 


.10701 


.10429 


.11643 


.11218 


.12636 


24 


» 


.06944 


.09822 


.09679 


.10716 


.10442 


.11659 


.11232 


.12653 


25 


26 


.06956 


.09887 


.09691 


.10781 


.10455 


.11675 


.11245 


.12670 


28 


27 


.06968 


.09861 


.09704 


.10747 


.10468 


.11691 


.11259 


.12687 


27 


28 


.08980 


.09866 


.09716 


.10762 


.10481 


.11708 


.11272 


.12704 


28 


29 


.08992 


.09880 


.09729 


.107r7 


.10404 


.ll-m 


.11285 


.12721 


29 


SO 


.09004 


.09895 


.09741 


.10793 


.10507 


.11740 


.11209 


.12738 


30 


81 


.09010 


.09909 


.09754 


.10808 


.10520 


.11756 


.11312 


.12755 


31 


32 


.09028 


.09924 


.09767 


.10824 


.10533 


.11772 


.11326 


.12772 


32 


33 


.09040 


.09939 


.09779 


.10839 


.10546 


.11789 


.11889 


.12789 


33 


34 


.09052 


.09953 


.09792 


.10654 


.10559 


.11805 


.11353 


.12807 


84 


85 


.09004 


.09068 


.09804 


.10870 


.105TO 


.11821 


.11360 


.12824 


35 


26 


.09076 


.09982 


.09817 


.10686 


.10585 


.11833 


.11380 


.12841 


36 


37 


.09089 


.09997 


.09829 


.10901 


.10598 


.11854 


.11393 


.12858 


37 


88 


.09101 


.10012 


.09842 


.10916 


.10611 


.11870 


.11407 


.12875 


3JJ 


89 


.09113 


.10026 


.09854 


.10982 


.10624 


.11880 


.11420 


.12892 


39 


40 


.C9125 


.10041 


.09807 


.10947 


.10037 


.11903 


.11434 


.12910 


40 


41 


.09137 


.10055 


.09880 


.10963 


.10650 


.11919 


.11447 


.12927 


41 


42 


.09149 


.10071 


.09892 


.10978 


.10603 


.11936 


.11461 


.12944 


42 


43 


.09161 


.10085 


.09905 


.10994 


.10670 


.11952 


.11474 


.12961 


43 


44 


.09174 


.10100 


.09918 


.11009 


.10689 


.11968 


.11488 


.12979 


44 


45 


.09186 


.10115 


.09930 


.11025 


.10702 


.11985 


.11501 


.12996 


45 


46 


.09198 


.10130 


.09943 


.11041 


.10715 


.12001 


.11515 


.13013 


46 


47 


.09210 


.10144 


.09955 


.11056 


.10720 


.12018 


.11528 


.13081 


47 


48 


.09222 


.10159 


.09968 


.11072 


.10741 


.12034 


.11542 


.13048 


48 


49 


.09234 


.10174 


.09981 


.11087 


.10755 


.12051 


.11555 


.13065 


49 


50 


.09247 


.10189 


.09993 


.11108 


.10708 


.12067 


.11569 


.18088 


50 


61 


.09259 


.10204 


.10006 


.11119 


.10781 


.12084 


.11583 


.13100 


51 


5fi 


.09271 


.10218 


.10019 


.11134 


.10-/94 


.WlOO 


.11596 


.13117 


52 


58 


.09283 


.10233 


.10032 


.11150 


.10807 


.12117 


.11610 


.13135 


53 


54 


.09296 


.10248 


.10044 


.11166 


.10820 


.12138 


.11628 


.13152 


54 


56 


.09308 


.10263 


.10057 


.11181 


.10833 


.22150 


.11637 


.13170 


55 


56 


.09320 


.10278 


.10070 


.11197 


.10*47 


.12166 


.11651 


.13187 


56 


57 


.09332 


.10293 


.10082 


.11218 


.10860 


.12183 


.11664 


.13205 


57 


58 


.09345 


.10308 


.10095 


.11229 


.10873 


.12199 


.11678 


.13222 


58 


59 


.09357 


.10323 


.10108 


.11244 


.10686 


.12216 


.11692 


.13240 


59 


60 


.09369 


.10338 


.10121 


.11260 


.10899 


.12233 


.11705 


.13257 60 
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VABLE XVTL— NATURAL VERSED SINES AND EXTERNAL SECANTS.^ 



f 


28* 


29« 


SO* 


81* 


A 


Vers. 


Ex. sec. 


Vers. 


Ex. sec. 


Vers. 


Ex. sec. 


Vers. 


Ex. sec. 


"o" 


.11705 


.13257 


.12538 


.14335 


.13397 


.15470 


.14288 


.16663 





1 


.iin9 


.13275 


.12552 


.14354 


.13412 


.15489 


.14296 


.16684 


1 


2 


.117^ 


.13292 


.12566 


.14372 


.13427 


.15509 


.14313 


.167M 


2 


« 


.11746 


.13310 


.12580 


.14391 


.13441 


.15628 


.14^8 


.16725 


8 


4 


.11760 


.13327 


.12595 


.14409 


• .13456 


.15548 


.14843 


.16745 


4 


5 


.11774 


.13345 


.12609 


.14428 


.13470 


.15567 


.14358 


.16766 


5 


6 


.11787 


.13362 


.12623 


.14446 


,13485 


.15587 


.14378 


.16786 


6 


7 


.11801 


.13380 


.12637 


.14465 


.13499 


.15606 


.14388 


.16806 


7 


8 


.11815 


.13396 


.12651 


.14483 


.13514 


.15626 


.14403 


.16827 


8 


9 


.11828 


.13415 


.12665 


.14502 


.13529 


.15045 


.14418 


.16848 


9 


10 


.11842 


.13433 


.12679 


.14521 


.18543 


.15665 


.14433 


.16868 


10 


11 


.11856 


.13451 


.12694 


.14539 


.ia558 


.15684 


.14449 


.16889 


11 


12 


.11870 


.13468 


.12708 


.14558 


.13573 


.15704 


.14464 


.16909 


18 


13 


.11883 


.13486 


.12722 


.14576 


.13587 


.15724 


.14479 


.16930 


18 


14 


.11897 


.13504 


.12736 


.14595 


.13602 


.15748 


.14494 


.16950 


14 


15 


.11911 


.13521 


.12750 


.14014 


.13616 


.15763 


.14509 


.16971 


15 


16 


.11925 


.13539 


.12705 


.14632 


.13631 


.15782 


.14524 


.16992 


16 


17 


.11938 


.13557 


.12rr9 


.14651 


.13646 


.15802 


.14539 


.17012 


17 


18 


.11952 


.13575 


.12793 


.14670 


.13660 


.15822 


.14554 


.17083 


18 


19 


.11966 


.13593 


.12807 


.14689 


.13675 


.15841 


.14569 


.17C54 


19 


20 


.11980 


.13610 


.12822 


.14707 


.13690 


.15801 


.14564 


.17075 


80 


21 


.11994 


.13628 


.12836 


.14726 


.13705 


.15881 


.14599 


.17095 


81 


22 


.12007 


.13646 


.12850 


.14745 


.13719 


.15901 


.14615 


.17116 


83 


28 


.12021 


.13664 


.12864 


.14764 


.13734 


.15920 


.14630 


.17137 


83 


24 


.12035 


.13682 


.12879 


.14782 


.13749 


.15940 


.14645 


.17158 


84 


25 


.12049 


.13700 


.12893 


.14801 


.13703 


.15960 


.14660 


.17178 


85 


26 


.12063 


.18718 


.12907 


.14820 


.13778 


.15980 


.14675 


.17199 


86 


27 


.12077 


.13785 


.12921 


.14839 


.13793 


.16000 


.14690 


.17220 


87 


28 


.12091 


.13753 


.12936 


.14858 


.13808 


.16019 


.14706 


.17241 


88 


29 


.12104 


.13771 


.12950 


.14877 


.13822 


.10039 


.14721 


.17262 


89 


30 


.12118 


.13789 


.12964 


.14896 


.13837 


.16059 


.14736 


.17^88 


80 


31 


.12132 


.13807 


.12979 


.14914 


.13852 


.16079 


.14751 


.17304 


81 


32 


.12146 


.i38?r> 


.12903 


.14933 


.13807 


.10099 


.14766 


.17325 


88 


as 


.12160 


.13843 


.13007 


.14952 


.13881 


.10119 


.14782 


.17»46 


83 


31 


.12174 


.13861 


.13022 


.14971 


.13890 


.10139 


.14797 


.17367 


84 


33 


.12188 


.13879 


.13036 


.14990 


.13911 


.10159 


.14812 


.17388 


85 


88 


.12202 


.13897 


.13051 


.15009 


.13926 


.16179 


.14827 


.17409 


86 


S7 


.12216 


.13916 


.13065 


.15028 


.13941 


.16199 


.14843 


.17430 


87 


38 


.12230 


.13934 


.13079 


.15047 


.13955 


.10219 


.14853 


.17451 


88 


Id 


.12244 


.13952 


.13004 


.15066 


.13970 


.10239 


.14873 


.17472 


39 


40 


.12257 


.13970 


.13108 


.15085 


.13965 


.16259 


.14888 


.17498 


40 


41 


.12271 


.13988 


.13122 


.15105 


.14000 


.16279 


.14904 


.17514 


41 


42 


.12285 


.14006 


.13137 


.15124 


.14015 


.16299 


.14919 


.17535 


42 


43 


.12299 


.14024 


.13151 


.15143 


.14030 


.10319 


.14934 


.17556 


43 


44 


.12313 


.14042 


.13106 


.15102 


.14044 


.16339 


.14949 


.17577 


44 


45 


.12327 


.14061 


.13180 


.15181 


.14059 


.16359 


.14905 


.17598 


45 


46 


.12341 


.14079 


.13195 


.15200 


.14074 


.16380 


.149C0 


.17620 


46 


47 


.12855 


.14097 


.13209 


.15219 


.14089 


.16400 


.14995 


.17641 


47 


48 


.12369 


.14115 


.13228 


.15239 


.14104 


.16420 


.15011 


.17662 


43 


49 


.12383 


.14184 


.13238 


.15258 


.14119 


.16440 


.15026 


.17688 


40 


50 


.12897 


.14168 


.132Sa 


.15277 


.14134 


.16460 


.15041 


.17704 


60 


51 


.12411 


.14170 


.13267 


.15a96 


.14149 


.16481 


.15057 


.17786 


61 


52 


.12425 


.14188 


.13281 


.15315 


.14164 


.16501 


.15072 


.17747 


62 


58 


.12439 


.14207 


.13296 


.15335 


.14179 


.16521 


.15087 


.17768 


63 


54 


.12454 


.14225 


.13310 


.15354 


.14194 


.16541 


.15103 


.17790 


64 


55 


.12468 


.14243 


.13325 


.15373 


.14208 


.16562 


.15118 


.17811 


65 


56 


.1SM82 


.14262 


.13339 


.15393 


.14223 


.16582 


.15134 


.17832 


66 


57 


.12496 


.14280 


.13354 


.15412 


.14238 


.16602 


.15149 


.17854 


67 


58 


.12510 


.14299 


.13368 


.15431 


.14253 


.16623 


.15164 


.17875 


68 


59 


.12524 


.14317 


.18388 


.15451 


.14268 


.16643 


.15180 


.17896 


69 


60 


.12588 


.14836 


.18397 


.15470 


.14283 


.16663 


.15195 


.17918 


60 
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^ABLS XVn.— NATURAL YEBSSD SINES AND EXTERNAL SECA 



/ 


8S* 


8SO 


84" 


Z6^ 


Vera. 


Ex. sec. 


Vers. 


Ex. sec. 


Vers. 


Ex. sec. 


Vers, 


Ex. sec. 





.15196 


.17918 


.161:33 


.19236 


.17096 


.20622 


.18085 


.22077 


1 


.15211 


.17939 


.16149 


.19259 


.ini3 


.20645 


.18101 


.22102 


2 


.152:;i6 


.17961 


.16165 


.19281 


.m29 


.20669 


.18118 


.22127 


3 


.15241 


.17982 


.16181 


.19804 


.17146 


.20698 


.18135 


.22152 


4 


.15257 


.18004 


.16196 


.19827 


.17161 


.20717 


.18152 


.22177 


6 


.15272 


.18(K» 


.16212 


.19349 


.171';8 


.20740 


.18168 


.22202 


6 


.15288 


.18047 


.16228 


.198^2 


.17194 


.20764 


.18186 


.22227 


7 


.15803 


.18068 


.16244 


.19894 


.17210 


.20788 


.18202 


.22252 


8 


.15819 


.18090 


.16860 


.19417 


1 .17227 


.20612 


.18218 


.22277 


9 


.15834 


.18111 


.16276 


.19440 


.17243 


.20630 


.18235 


.22302 


10 


.15350 


.18133 


.16892 


.19468 


1 .17859 


.20669 


.18252 


.22827 


11 


.15365 


.18155 


.16308 


.19485 


.17278 


.20688 


.18269 


.22352 


13 


.15381 


.18176 


.16824 


.19508 


.17292 


.20907 


.18286 


.22377 


13 


.15396 


.18198 


.16840 


.19581 


.17808 


.20981 


.16302 


.22402 


14 


.15413 


.182^ 


.16355 


.19654 


.17325 


.20955 


.18319 


.22428 


15 


.15427 


.18241 


.16371 


.19576 


.17841 


.20979 


.18386 


.22453 


16 


.15443 


.18268 


.16387 


.19699 


.17857 


.21008 


.16353 


.22478 


17 


.15458 


.18285 


.16403 


.19622 


.17874 


.21027 


.18369 


.22503 


18 


.13i74 


.18307 


.16419 


.19645 


.17890 


.21051 


.16386 


.22528 


19 


.15489 


.18328 


.16435 


.19668 


.17407 


.21075 


.18403 


.22554 


ao 


.15605 


.18350 


.16451 


.19601 


.17423 


.21099 


.18420 


.22579 


21 


.15520 


.18372 


.16467 


.19713 


.17480 


.21123 


.18487 


.22604 


22 


.15536 


.18394 


.16483 


.19736 


.17456 


.21147 


.18454 


.22029 


23 


.15552 


.18416 


.16499 


.19759 


.17472 


.21171 


.18470 


.22655 


24 


.15567 


.18437 


.16515 


.19782 


.17483 


.21195 


.18487 


.22680 


25 


.15583 


.18459 


.16531 


.19605 


.17505 


.21220 


.18504 


.22706 


26 


.15508 


.18481 


.16647 


.19828 


.17522 


.21244 


.18521 


.22731 


27 


.15614 


.18503 


.16563 


.19851 


.17538 


.21268 


.18588 


.22756 


28 


.15630 


.18525 


.16579 


.19874 


.17554 


.21292 


.18555 


.22782 


29 


.16645 


.18547 


.16595 


.19897 


.17571 


.21316 


.18572 


.22807 


80 


.15661 


.18569 


.16611 


.19920 


.17587 


.21341 


.18588 


.23833 


81 


.15676 


.18591 


.16627 


.19944 


.17604 


.21366 


.18606 


.22858 


82 


.15609 


.18613 


.16644 


.19967 


.17020 


.21389 


.18622 


.22884 


88 


.15706 


.18635 


.16660 


.19990 


.17037 


.21414 


.18639 


.22909 


84 


.157S8 


.18657 


.16676 


.20013 


.17053 


.21438 


.18656 


.22935 


85 


.^5789 


.18679 


.16692 


.20036 


.17670 


.21462 


.18673 


.22960 


86 


.15755 


.IffTOl 


.16708 


.20059 


.17686 


.21487 


.18690 


.22986 


87 


.15770 


.18723 


.I6'ra4 


.20083 


.17703 


.21511 


.18707 


.23012 


88 


.15786 


.18745 


.16740 


.20106 


.17719 


.21535 


.18724 


.23037 


89 


.15802 


.18767 


.16756 


.20129 


.17736 


.21560 


.18741 


.23063 


40 


.15818 


.18790 


.16772 


.20152 


.17752 


.21584 


.18758 


.23069 


41 


.15833 


.18812 


.16788 


.20176 


.17709 


.21009 


.18775 


.23114 


42 


.15849 


.18834 


.16805 


.20193 


.17736 


.21033 


.18792 


.23140 


43 


.15865 


.18836 


.16821 


.20222 


.17804 


.21658 


.18809 


.23166 


44 


.15880 


.18878 


.16837 


.20246 


A7S19 


.21682 


.18826 


.23192 


45 


.15896 


.18901 


.16853 


.20209 


.17^35 


.21707 


.18843 


.23217 


46 


.15912 


.1892.3 


.16809 


.20292 j 


.17852 


.21731 


.18860 


.23243 


47 


.15923 


.18945 


.16885 


.2C316 


.17808 


.21756 


.18877 


.23209 


48 


.15948 


.18967 


.16908 


.20339 


.17885 


.21781 


.18894 


.23295 


49 


.15959 


.18990 


.16918 


.20363 


.17902 


.21805 


.18911 


.23321 


50 


.15975 


.19012 


.16934 


.20386 


.17918 


.21830 


.18928 


.23347 


51 


.15991 


.19034 


.16950 


.20410 


.17035 


.21855 


.18945 


.23873 


52 


.16000 


.19057 


.16906 


.20433 


.17932 


.21879 


.18962 


.23399 


53 


.160^ 


.19079 


.16983 


.20457 


.17968 


.21904 


.18979 


.23424 


54 


.16038 


.19102 


.16909 


.20480 


.17985 


.21929 


.18996 


.23450 


55 


.16054 


.19124 


.17015 


.20504 


.18001 


.21953 


.19013 


.23476 


56 


.16070 


.19146 


.17031 


.20527 


.18018 


.21978 


.19080 


.23502 


57 


.160a5 


.19169 


.17047 


.20551 


.18035 


.22008 


.19047 


.23529 


58 


.16101 


.19191 


.17064 


.20575 


.18051 


.22028 


.19064 


.23555 


59 


.16117 


.19214 


.17080 


.29598 


.18068 


.22058 


.19081 


.23581 


00 


.16183 


.19236 


.17096 


.20622 


.18085 


.22077 


.19098 


.28607 
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ABLE XVn.— NATURAL TEfiSED SINES AND EXTERNAL SECANTS. 



/ 


86<» 


87« 


Z%o 


33- 


/ 


Vers. 


Ex. sec. 


Vers. 


Ex. sec 


Vers. 


Ex. sec. 


Yen. 


Ex. sec. 


~ 


.19098 


.28607 


.a01S6 


.25214 


.21199 


.26902 


.22285 


.28676 





1 


.19115 


.28638 


.20154 


.25241 


.21217 


.26981 


.22804 


.28706 


1 


2 


.19133 


28669 


.20171 


.25269 


.21235 


.26960 


.22822 


.28737 


2 


8 


.19150 


.28685 


.20189 


.25296 


.21253 


.26988 


.22340 


.28767 


8 


4 


.19167 


.28ni 


.20207 


.25824 


.21271 


.27017 


.22859 


.28797 


4 


5 


.19184 


.28738 


.20224 


.26861 


.21289 


.27046 


.22877 


.28828 


5 


6 


.10201 


.28764 


.20242 


.25879 


.21807 


.27075 


.22895 


.28858 


6 


7 


.19218 


.28790 


.20259 


.25406 


.21824 


.27101 


.22414 


.28889 


7 


* 8 


.19235 


.23816 


.20277 


.25484 


.21842 


.27183 


.22482 


.28919 


8 





.19252 


.28843 


.20294 


.26462 


.21860 


.27102 


.22450 


.28950 


9 


10 


.19270 


.28869 


.20812 


.25489 


.21878 


.27191 


.22469 


.88860 


10 


11 


.19287 


.28895 


.20829 


.25517 


.21806 


.27221 


.22487 


.29011 


11 


12 


.10804 


.23922 


.20347 


.25545 


.21414 


.27250 


.22606 


.29042 


12 


13 


.19321 


.23948 


.20365 


.25572 


.21482 


.27279 


.22624 


.29072 


13 


14 


.19338 


.23975 


.20382 


.25600 


.21450 


.27808 


.22542 


.20103 


14 


15 


.19356 


.24301 


.20400 


.^628 


.21468 


.27337 


.22561 


.29183 


15 


16 


.19873 


.24028 


.20417 


.25656 


.21486 


.27866 


.22579 


.29164 


16 


17 


.19390 


.240.M 


.20435 


.25683 


.21501 


.27896 


.22698 


.29195 


17 


18 


.19407 


.24081 


.20453 


.25711 


.21522 


.27425 


.22616 


.29226 


18 


19 


.19424 


.24107 


.20470 


.25739 


.21540 


.27454 


.22684 


.29256 


19 


20 


.19442 


.24134 


.20488 


.25707 


.21558 


.27483 


.22658 


.29287 


20 


21 


.19459 


.24100 


.20506 


.25795 


.21676 


.27518 


.22671 


.29818 


21 


22 


.19476 


.24187 


.2(K23 


.25828 


.21595 


.27542 


.22690 


.29349 


22 


23 


.19493 


.24218 


.20541 


.25851 


.21613 


.27572 


.22708 


.29380 


23 


21 


.19611 


.24240 


.20559 


.^879 


.21631 


.27601 


.22727 


.29411 


24 


25 


.19528 


.24267 


.20576 


.25907 


.21649 


.27680 


.22745 


.29442 


25 


26 


.19545 


.24293 


.205^ 


.25935 


.21667 


.27660 


.22764 


.29473 


26 


27 


.19562 


.24320 


.20612 


.25963 


.21685 


.27689 


.22782 


.29504 


27 


28 


.19580 


.24847 


.20629 


.25991 


.21708 


.27719 


.22801 


.29585 


28 


29 


.19597 


.243^ 


.20647 


.26019 


.21721 


.27748 


.22819 


.29566 


29 


30 


.19614 


.24400 


.20665 


.26047 


.21739 


.»7778 


.22888 


.29597 


80 


31 


.19688 


.24427 


.20682 


.26075 


.21757 


.27807 


.22856 


.29628 


81 


32 


.19649 


.24454 


.20/00 


.26104 


.21775 


.27837 


.22875 


.29659 


82 


33 


.19606 


.24481 


.20718 


.26132 


.21794 


.2'i^7 


.22898 


.29690 


83 


34 


.1'J684 


.24508 


.20r36 


.26160 


.21812 


.27896 


.22912 


.29721 


34 


35 


.19701 


.24534 


.20753 


.26188 


.21830 


.27926 


.22380 


.29752 


85 


30 


.19718 


.24561 


.20771 


.26216 


.21848 


.27956 


.22949 


.29784 


86 


87 


.19736 


.24588 


.20789 


.26245 


.21866 


.27985 


.22907 


.29815 


87 


38 


.19758 


.24615 


.20807 


.26273 


.21884 


.28015 


.22986 


.29846 


88 


39 


.19770 


.21642 


.20824 


.26801 


.21902 


.28045 


.23004 


.29877 


80 


40 


.19788 


.21609 


.20842 


.26330 


.21921 


.28075 


.23028 


.29909 


40 


41 


.19805 


.24696 


.20860 


.26358 


.21939 


.28105 


.23041 


.29940 


41 


42 


.19822 


.24?23 


.20878 


.20387 


.21957 


.C8134 


.23060 


.29971 


42 


43 


.19640 


.24750 


.20895 


.26415 


.21975 


.28104 


.23079 


.30003 


43 


44 


.19857 


.24777 


.20918 


.26443 


.21993 


.28194 


.23097 


.30084 


44 


45 


.19875 


.^1804 


.20931 


.26472 


.22012 


.28224 


.23116 


.80066 


45 


46 


.19892 


.24832 


.20949 


.26500 


.22080 


.28254 


.23134 


.80097 


46 


47 


.19909 


.24859 


.20967 


.26529 


.22048 


.28284 


.28158 


.80129 


47 


48 


.19927 


.24886 


.20985 


.26557 


.22066 


.28314 


.23172 


.30160 


48 


49 


.19944 


.24913 


.21002 


.26586 


.22084 


.28344 


.23190 


.80192 


49 


50 


.19962 


.24940 


.21020 


.26615 


.22103 


.28874 


.23209 


.30228 


50 


51 


.19979 


.24967 


.21038 


,20648 


,22121 


.28404 


.23228 


.80255 


61 


52 


.19997 


.24995 


.21056 


.20672 


.22189. 


.28434 


,2sm 


.80287 


62 


53 


.20014 


.25022 


.21074 


.26701 


.22157 


.28464 


.23205 


.80818 


53 


51 


.20032 


.25049 


.21092 


.267^ 


.22176 


.28495 


.23288 


.80850 


54 


55 


.20049 


.25077 


.21109 


.20758 


.22194 


.28525 


.23802 


.80382 


65 


56 


.20066 


.25104 


.21127 


.26787 


.22213 


.28555 


.23321 


.80418 


66 


57 


.20084 


.25131 


.21145 


.26815 


.22231 


.28585 


.23339 


.80445 


67 


58 


.20101 


.25159 


.21163 


.26844 


.22249 


.28615 


.23358 


.30477 


68 


59 


.20119 


,25186 


.21181 


.26873 


.22267 


.28646 1 


.23377 


.80509 


69 


60 


.20136 


.25214 


.21199 


.26902 


.22285 


.28676 


.23396 


.80541 60 1 



25G 



TABLE XVII.— NATURAL VERSED SINES AND EXTERNA^ SECANT! 



/ 


40- 


41» 


42- 


«• 




Vers. 


Ex. sec. 


Vers. 


Ex. sec. 


Vers. 


Ex. sec. 


Vers. 


Ex. sec. 







.23396 


.30541 


.24529 


.82501 


.86686 


.84568 


.86865 


.86783 







.28414 


.80573 


.24548 


.82535 


.26706 


.84509 


.86884 


.86770 


1 




.23483 


.80605 


.24607 


.32568 


.25724 


.84634 


.86904 


.86807 


2 




.23452 


.30686 


.24586 


.82602 


.25744 


.84669 


.26924 


.86844 


8 




.23470 


.80668 


.24606 


.32636 


.25763 


.84704 


.36944 


.86881 


4 




.23480 


.80700 


.24625 


.82669 


.25783 


.34740 


.26964 


.86919 


6 




.23608 


.30782 


.24644 


.32703 


.25802 


.d4rr5 


.26984 


.86966 


6 




.23587 


.80r64 


.24603 


.82737 


.25822 


.34811 


.27004 


.86993 


7 


8 


.23545 


.80796 


.24682 


.82770 


.25841 


.34846 


.27084 


.87080 


8 


9 


.23564 


.80629 


.24701 


.82804 


.25801 


.84883 


.27048 


.87068 


9 


10 


.23583 


.80661 


.24720 


.82888 


.23860 


.84917 


.27008 


.37106 


10 


11 


.28603 


.80893 


.24789 


.82873 


.25900 


.84058 


.27083 


.87143 


11 


18 


.28620 


.80925 


.24759 


.82905 


.25920 


.34988 


.27103 


.87180 


12 


18 


.23689 


.80967 


.24778 


.32939 


.25989 


.85024 


.27123 


.87218 


13 


14 


.23668 


.80060 


.24797 


.82973 


.25969 


.85060 


.27143 


.87255 


14 


15 


.23677 


.81022 


.24816 


-.83007 


.26978 


.35095 


.27168 


.87293 


15 


15 


.23606 


.81054 


.248S5 


.83041 


.25098 


.85181 


.2n83 


.87880 


16 


17 


.23714 


.81066 


.24854 


.33075 


.26017 


.85107 


.2?203 


.37868 


17 


18 


.28783 


.81119 


.24874 


.33109 


.26037 


.85203 


.27223 


.87406 


18 


19 


.23752 


.81151 


.24893 


.33143 


.26056 


.£3228 


.27243 


.87448 


19 


20 


.23771 


.81183 


.24912 


.33177 


.86076 


.85274 


.27263 


.87481 


20 


21 


.23790 


.S1216 


.24981 


.33211 


.26096 


.85310 


.27283 


.87519 


21 


2S 


.23808 


.81218 


.24950 


.83245 


.20115 


.85346 


.27803 


.87556 


23 


28 


.23827 


.81281 


.24970 


.83279 


.26185 


.85383 


.27323 


.37594 


23 


24 


.23846 


.81313 


.24989 


.33314 


.26154 


.35418 


.27843 


.87633 


24 


25 


.23865 


.81846 


.26008 


.33348 


.26174 


.85454 


.27303 


.87670 


25 


26 


.28884 


.81873 


.25027 


.83382 


.26104 


.85490 


.27883 


.877C8 


26 


27 


.28903 


.81411 


.25047 


.33416 


.26213 


.85526 


.27403 


.87746 


27 


28 


.28922 


.81443 


.25006 


.33451 


.26233 


.35502 


.27423 


.87784 


28 


29 


.23941 


.31476 


.25085 


.83485 


.26253 


.85598 


.27443 


.87822 


29 


30 


.23959 


.31509 


.251M 


.33519 


.26273 


.86634 


.27403 


.37860 


80 


81 


.28978 


.81541 


.25124 


.33554 


.26293 


.85670 


.27483 


.87898 


81 


82 


.23997 


.31574 


.25143 


.335S8 


.26313 


.85707 


.27503 


.87936 


82 


83 


.24016 


.81007 


.251C3 


.83622 


.26331 


.35748 


.27623 


.87974 


83 


84 


.1^035 


.81G40 


.25182 


.33657 


.26351 


.85779 


.27543 


.38012 


84 


85 


.24054 


.31072 


.25201 


.33091 


.26371 


.85815 


.27503 


.88051 


85 


86 


.24073 


.31705 


.25220 


.33126 


.20390 


.85853 


.27583 


.88089 


86 


87 


.24092 


.81738 


.25240 


.33700 


.26410 


.85888 


.27603 


.88127 


87 


88 


.24111 


.81771 


.252r:a 


.33795 


.26480 


.85924 


.27628 


.88165 


83 


89 


.24180 


.818C4 


.232;3 


.33830 


.26449 


.85001 


.27648 


.88204 


89 


40 


.24149 


.81887 


.«)897 


.33801 


.26469 


.85997 


.27663 


.88243 


40 


41 


.24168 


.81870 


.25317 


.83899 


.26489 


.86034 


.27683 

.87703 


.88280 


41 


42 


.24187 


.81903 


.a-^.a 


.83934 


.26609 


.36070 


.88319 


42 


48 


.24200 


.81036 


.23356 


.33CC8 


.20528 


.86107 


.87728 


.88357 


43 


44 


.24225 


.81909 


.25375 


.34003 


.26548 


.86148 


.87743 


.88396 


44 


45 


.24244 


.82002 


.25394 


.84CC3 


.26568 


.86180 


.87764 


.88434 


45 


46 


.24263 


.32035 


.25414 


.34073 


.26588 


.86217 


.87784 


.38473 


46 


47 


.24281 


.32008 


.25433 


.34108 


.26607 


.86253 


.87804 


.88513 


47 


48 


.24300 


.32101 


.25452 


.34142 


.26627 


.86290 


.87824 


.88550 


48 


49 


.24820 


.82184 


.25472 


.84177 


.26647 


.86327 


.27844 


.88589 


49 


50 


.24380 


.82168 


.25491 


.84212 


.26667 


.86863 


.27864 


•.88628 


50 


61 


.24358 


.82201 


.25511 


.84247 


OMIfM 


.86400 


.87684 


.88666 


61 


52 


.24877 


.82234 


.25530 


.84282 


.26706 


.86487 


.87906 


.88705 


62 


53 


.24896 


.82267 


.25549 


.84317 


.26726 


.86474 


.87925 


.88744 


53 


54 


.24415 


.82801 


.25569 


.34352 


.26746 


.86511 


.27945 


.88783 


54 


55 


.24434 


.82334 


.25588 


.84387 


.26V66 


.86548 


.27966 


.8^22 


55 


56 


.24453 


.32308 


.25008 


.34423 


.26785 


.86585 


.27985 


.38860 


66 


57 


.24472 


.82401 


.25027 


.34458 


.26805 


.86622 


.28005 


.88899 


57 


58 


.24491 


.82434 


.25647 


.34493 


.26825 


.86659 


.28026 


.83938 


58 


59 


.21510 


.82468 


.25666 


.84528 


.26845 


.36696 


.28046 


.38977 


59 


60 


.24529 


.82501 


.25686 


.84568 


.26865 


.86788 


.28066 


.39016 60 
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ABLE XVn. -NATURAL VERSED SINE3 AND EXTERNAL SECANTa 





440 


«• 


46« 


470 


/ 




Vers. 


Ex. sec. 


Vers. 


Ex. sec. 


Vers. 


1 
Ex. sec. 


Vera. 


Ex. sec. 





.28066 


.39016 


"T^^ 


"!4142r 


.80584 


.43956 


.31800 


.46628 





1 


.28086 


.89055 


.29310 


.41463 


.80555 


.43999 


.81821 


.46674 


1 


2 


.28106 


.39095 


.29330 


.41604 


.80676 


.44042 


.81843 


.46719 


2 


3 


.28127 


.39134 


.29351 


.41545 


.80697 


.44086 


.81864 


.46765 


8 


4 


.28147 


.89173 


.29372 


.41586 


.80618 


.44129 


.31885 


.46811 


4 


5 


.28167 


.89212 


.29392 


.41627 


.30639 


.44178 


.81907 


.46857 


5 


6 


.28187 


.89251 


.29413 


.41669 


.80660 


.44217 


.81928 


.46903 


6 


7 


.28208 


.89291 


.29433 


.41710 


.80681 


.44260 


.31949 


.46949 


7 


8 


.28228 


.39330 


.29454 


.41752 


.80702 


.44304 


.81971 


.46996 


8 


9 


.28248 


.89369 


.29475 


.41793 


.80723 


.44347 


.81992 


.47041 


9 


10 


.28268 


.89409 


.29495 


.41885 


.80744 


.44391 


.82018 


.47087 


10 


11 


.28289 


.89448 


.29616 


.41876 


.80765 


.44435 


.82085 


.47184 


11 


12 


.28309 


.89487 


.29637 


.41918 


.80786 


.44479 


.32056 


.47180 


12 


13 


.28329 


.39527 


.29657 


.41959 


.80807 


.44523 


.32077 


.47226 


18 


14 


.28350 


.dime 


.29678 


.42001 


.80628 


.44667 


.82099 


.47272 


14 


16 


.28370 


.39606 


.29599 


.42042 


.30849 


.44610 


.82120 


.47319 


16 


16 


.28390 


.39646 


.29619 


.42084 


.80870 


.44654 


.32141 


.47365 


16 


17 


.28410 


.89685 


.29640 


.42126 


.80891 


.44698 


.82168 


.47411 


17 


18 


.28431 


.89725 


.29661 


.42168 


.80912 


.44742 


.82184 


.47458 


18 


19 


.28451 


.89r64 


.29681 


.42210 


.80933 


.44787 


.32205 


.47604 


19 


ao 


.28471 


.89804 


.29702 


.42251 


.80954 


.44881 


.82227 


.47561 


20 


21 


.28492 


.89844 


.29723 


.42293 


.80975 


.44875 


.82248 


.47598 


21 


22 


.28512 


.89884 


.29748 


.42335 


.30906 


.44919 


.82270 


.47644 


22 


23 


.28532 


.39924 


.29764 


.43377 


.31017 


.44963 


.32291 


.47691 


23 


24 


.28553 


.89963 


.29785 


.42419 


.81038 


.43007 


.32812 


.47738 


21 


25 


.28578 


.40003 


.29805 


.42461 


.81059 


.45052 


.32384 


.47784 


25 


26 


.28593 


.40043 


.29826 


.42503 


.31080 


.43096 


.82355 


.47831 


26 


27 


.28614 


.40083 


:29847 


.42545 


.81101 


.45141 


.82377 


.47878 


27 


28 


.28634 


.40123 


.29868 


.42587 


.31122 


.45185 


.32398 


.47925 


28 


29 


.28655 


.40163 


.29888 


.42630 


.81143 


.45229 


.82420 


.47972 


29 


80 


.28675 


.40203 


.29909 


.42672 


.31105 


.45274 


.32441 


.48019 


80 


81 


.28695 


.40243 


.29980 


.42714 


.81186 


.45319 


.82462 


.48066 


81 


32 


.28716 


.40283 


.29951 


.42756 


.81207 


.45363 


.82484 


.48113 


32 


83 


.28736 


.40824 


.29971 


.42799 


.81228 


.45408 


.32505 


.48160 


83 


34 


.28757 


.40364 


.29902 


.42841 


.81249 


.45452 


.82527 


.48207 


84 


85 


.28777 


.4om 


.30013 


.42883 


.81270 


.4.>497 


.32548 


.48254 


86 


36 


.28797 


.40444 


.30034 


.42926 


.81291 


.45542 


.32570 


.48301 


86 


87 


.28818 


.40485 


.30054 


.42968 


.81812 


.43587 


.32591 


.48349 


87 


38 


.28838 


.40525. 


.30075 


.48011 


.81334 


.45031 


.32613 


.48396 


88 


39 


.28859 


.40565 


.30096 


.43053 


.318^5 


.45G76 


.32634 


.48443 


89 


40 


.28879 


.40606 


.80117 


.48096 


.81376 


.45721 


.32656 


.48491 


40 


41 


.28900 


.40646 


.80188 


.43139 


.81397 


.45766 


.82677 


.48538 


41 


42 


.28920 


.40687 


.80158 


.43181 


.81418 


.45811 


.32699 


.48586 


42 


43 


.28941 


.40727 


.80179 


.43224 


.31439 


.45856 


.32720 


.48633 


43 


44 


.28961 


.40768 


.30200 


.43267 


.81461 


.45901 


.32742 


.48681 


44 


45 


.28981 


.40808 


.30221 


.43310 


.81482 


.45946 


.82763 


.48728 


45 


46 


.29002 


.40849 


.80242 


.43352 


.81503 


.45992 


.82785 


.48776 


46 


47 


.29022 


.40890 


.80263 


.43395 


.81624 


.40037 


.32806 


.48824 


47 


48 


.29043 


.40930 


.80283 


.43438 


.81545 


.46082 


.82828 


.48871 


48 


49 


.29063 


.40971 


.80304 


.43481 


.81567 


.46127 


.82849 


.48919 


49 


50 


.29064 


.41012 


.80325 


.48524 


.81588 


.46173 


.32871 


.48967 


60 


51 


.29104 


.41063 


.80346 


.43567 


.81609 


.46218 


.82893 


.49016 


61 


52 


.29125 


.41093 


.80367 


.43610 


.31630 


.46263 


.32914 


.49063 


62 


53 


.29145 


.41134 


.30888 


.43653 


.31651 


.46309 


.82936 


.49111 


58 


54 


.29166 


.41175 


.80409 


.43696 


.81673 


.46354 


.32957 


.49159 


64 


55 


.29187 


.41216 


.80430 


.43789 


.81694 


.46400 


.32979 


.49207 


66 


56 


.29207 


.41257 


.30451 


.43788 


.81715 


.46445 


.33001 


.49256 


66 


57 


.29228 


.41298 


.80471 


.43826 


.81736 


.46491 


.33022 


.49303 


57 


58 


.29248 


.41339 


.80492 


.43869 


.81758 


.46537 


.33044 


.49361 


68 


59 


.29269 


.41380 


.80513 


.43912 


.81779 


.46582 


.&%65 


.49399 


59 


CO 


.29289 


.41421 


.80534 


.43956 


.31800 


.46628 


.83087 


.49448 60 1 
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TABLE Xyn.-NATnilAL VERSED SINES AND EXTEBNAXi SEOANTE 



/ 


48«» 


49* 


W 


6V 


/ 


Vers. 


Ex. sec. 


Vera. 


Ex. sec. 


Vers. 


Ex. sec. 


Vers. 


Ex. sec. 







.33087 


.49448 


.34394 


.52425 


.35721 


.55572 


.87068 


.58002 





1 


.83109 


.49496 


.34416 


.52476 


.35744 


.55636 


.87091 


.68959 


1 


2 


.83130 


.49544 


.34438 


.52527 


.85766 


.65680 


.37118 


.60016 


2 


8 


.33152 


.49503 


.34460 


.52579 


.85788 


.55784 


.87186 


.69073 


8 


4 


.83173 


.49641 


.84482 


.62630 


.35810 


.55789 


.87158 


.69130 


4 


5 


.33195 


.49690 


.345M 


.52681 


.85833 


.55843 


.37181 


.59188 


5 


6 


.33217 


.49738 


.84526 


.52732 


.35855 


.55897 


.37204 


.69245 


6 


7 


.33238 


.49787 


.34548 


.52784 


.35877 


.55961 


.87226 


.60302 


7 


8 


.83260 


.49635 


.34670 


.52835 


.35900 


.56005 


.37349 


.59360 


8 


9 


.38282 


.49884 


.34592 


.52886 


.35922 


.56060 


.87372 


.69418 


9 


10 


.33303 


.49933 


.34614 


.52938 


.85944 


.56114 


.87294 


.59475 


10 


11 


.83325 


.49981 


.34636 


.52989 


.85967 


.56169 


.87317 


.59583 


11 


12 


.33817 


.50030 


.34658 


.53041 


.35989 


.56323 


.37340 


.59590 


12 


13 


.33368 


.50079 


.34680 


.53092 


.86011 


.56278 


.37362 


.59648 


13 


14 


.33390 


.50128 


.84702 


.53144 


.86034 


.56832 


.87385 


.59706 


14 


15 


.33412 


.50177 


.34724 


.58196 


.36056 


.56387 


.87406 


.59764 


15 


16 


.33434 


.50226 


.34746 


.53247 


.36078 


.56442 


.37430 


.59822 


16 


17 


.33455 


.60275 


.34768 


.53299 


.36101 


.66497 


.37453 


.59880 


17 


18 


.33477 


.50324 


.34790 


.58351 


.36123 


.56551 


.87476 


.59988 


18 


19 


.33499 


.50378 


.34812 


.53403 


.36146 


.56606 


.37498 


.59996 


19 


20 


.33520 


.50422 


.34834 


.5^55 


.36168 


.56661 


.87521 


.60054 


20 


21 


.33542 


.50471 


.34856 


.63507 


.36190 


.56716 


.37544 


.60112 


21 


23 


.33564 


.50521 


.84878 


.53559 


.36213 


.56771 


.87567 


.60171 


22 


28 


.83586 


.50570 


.34900 


.53611 


.36285 


.56826 


.37589 


.60229 


23 


24 


.33607 


.50619 


.84923 


.53663 


.36258 


.56881 


.87612 


.60287 


24 


25 


.33629 


.50669 


.34945 


.53715 


.36280 


.56937 


.37635 


.60346 


25 


26 


.38651 


.50718 


.34967 


.53768 


.36303 


.56992 


.37658 


.60404 


26 


27 


.38673 


.50767 


.84989 


.53820 


.36325 


.67047 


.87680 


.60463 


27 


28 


.33604 


.60617 


.85011 


.53872 


.36347 


.57103 


.87703 


.60521 


28 


29 


.38716 


.50666 


.85083 


.53924 


.36370 


.57158 


.37726 


.60680 


29 


80 


.33788 


.50916 


.85055 


.53977 


.36392 


.57213 


.37749 


.60639 


30 


81 


.83760 


.60966 


.85077 


.54029 


.86415 


.57269 


.87771 


.60698 


81 


82 


.33783 


.51015 


.85099 


.54082 


.36437 


.57324 


.37794 


.60756 


82 


33 


.33803 


.51065 


.35122 


.54134 


.36460 


.57380 


.37817 


.60615 


83 


84 


.33825 


.51115 


.85144 


.54187 


.86482 


.57486 


.37840 


.60874 


84 


85 


.33847 


.51165 


.35166 


.54240 


.36504 


.57491 


.37862 


.60933 


35 


86 


.33869 


.51215 


.35188 


.54292 


.86527 


.57547 


.37885 


.60992 


36 


87 


.33891 


.51265 


.35210 


.54345 


.86549 


.57603 


.37908 


.61051 


37 


88 


.33912 


.51314 


.35232 


.54398 


.86572 


.57659 


.37931 


.61111 


38 


89 


.33934 


.51364 


.35254 


.54451 


.86594 


.57715 


.37954 


.61170 


39 


40 


.33956 


.51415 


.35277 


.54504 


.36617 


.67771 


.87976 


.61239 


40 


41 


.88978 


.51465 


.35299 


.54557 


.36639 


.57827 


.37999 


.61288 


41 


42 


.Mm 


.51515 


.35821 


.54610 


.86662 


.57883 


.38022 


.61348 


42 


43 


.34022 


.51565 


.85343 


.54663 


.36684 


.57939 


.38045 


.61407 


43 


44 


.34014 


.51615 


.35865 


.54716 


.36707 


.57995 


.38068 


.61467 


44 


45 


.34065 


.51665 


.35388 


.54769 


.86729 


.58051 


.38091 


.61526 


45 


46 


.84067 


.51716 


.35410 


.54822 


.36752 


.58108 


.38113 


.61586 


46 


47 


.84109 


.51766 


.35433 


.54876 


'^m 


.58164 


.38136 


.61646 


47 


48 


.84131 


.51817 


.35454 


.54929 


.58221 


.38159 


.61705 


48 


49 


.84158 


.51867 


.35476 


.54962 


!36820 


.58277 


.38182 


.61765 


49 


60 


.84175 


.51918 


.35499 


.55036 


.86842 


.58333 


.38205 


.61825 


60 


51 


.84197 


.51968 


.35521 


.55089 


.36865 


.58390 


.38328 


.61885 


51 


62 


.34219 


.52019 


.35543 


.55143 


.36887 


.58447 


.38251 


.61045 


52 


58 


.84241 


.52069 


.35565 


.55196 


.86910 


.58503 


.38274 


.62005 


58 


54 


.34262 


.52120 


.a%88 


.55250 


.36932 


.58560 


.38296 


.62065 


54 


65 


.84284 


.62171 


.35610 


.55303 


.36955 


.58617 


.38819 


.62125 


55 


56 


.84306 


.62222 


.35632 


.55357 


.86978 


.68674 


.38342 


.62185 


56 


57 


.34328 


.52273 


.35654 


.55411 


.87000 


.58731 


.38366 


.62246 


57 


58 


.34350 


.52323 


.35677 


.55465 


.87023 


.58788 


.38888 


.62306 


58 


60 


.34872 


.62874 


.35699 


.55518 


.37045 


.58845 


.38411 


.62866 


59 


60 


.84394 


.52425 


.35721 


.55572 


.87068 


.58902 


.38434 


.62427 


60 
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ABLE XVn.-NATURAL VERSED SINES AND EXTERNAL SECANTS 





52" 


bz^ 


54- 


65« 


/ 




Vers. 


Ex. sec. 


Vers. 


Ex. sec. 


Vers. 


Ex. sec. 


Vers. 


Ex. sec. 





.88484 


.62427 


.89619 


.66164 


.41221 


.70180 


.42642 


.74345 


T 


1 


.88457 


.62487 


.89842 


.66228 


.41245 


.70196 


.42666 


.74417 


1 


2 


.88480 


.62548 


.39666 


.66292 


.41269 


.70267 


.42690 


.74490 


2 


8 


.38606 


.62600 


.898oo 


.66357 


.41292 


.70886 


.42n4 


.74562 


8 


4 


.88626 


.62669 


.89911 


.66421 


.41316 


.70408 


.42738 


.74635 


4 


6 


.88549 


.62780 


.89935 


.66486 


.41339 


.70472 


.42762 


.74706 


5 


6 


.88571 


.62791 


.89958 


.66560 


.41368 


.70540 


.42785 


.74781 


6 


7 


.88594 


.62862 


.89981 


.66615 


.41386 


.70609 


.42809 


.74864 


7 


8 


.88617 


.62913 


.40006 


.66679 


.41410 


.70677 


.42833 


.74927 


8 


9 


.88640 


.62974 


.40028 


.66744 


.41433 


.70746 


.42857 


.75060 


9 


10 


.38663 


.63035 


.40051 


.66809 


.41457 


.70615 


.42881 


.75073 


10 


11 


.88686 


.68096 


.40074 


.66878 


.41481 


.70684 


.42906 


.75146 


11 


12 


.88709 


.63157 


.40096 


.66938 


.41504 


.'«X)953 


.42929 


.75219 


12 


13 


.88782 


.68218 


.40121 


.67008 


.41528 


.71022 


.42953 


.75293 


13 


14 


.88756 


.68279 


.40144 


.67068 


.41551 


.71091 


.42976 


.75366 


14 


15 


.88778 


.68341 


.40168 


.67133 


.41575 


.71160 


.43000 


.75440 


15 


16 


.88801 


.63402 


.40191 


.67199 


.41599 


.71229 


.43034 


.75513 


16 


17 


.88824 


.6^64 


.40214 


.67264 


.41622 


.71298 


.43048 


.75587 


17 


18 


.88847 


.63625 


.40237 


.67329 


.41646 


.71368 


.43072 


.75661 


18 


19 


.88870 


.68687 


.40261 


.67394 


.41670 


.71437 


.43096 


.75734 


19 


20 


.88893 


.C3648 


.40284 


.67460 


.41693 


.71506 


.43120 


.75808 


20 


21 


.88916 


.63710 


.40307 


.67525 


.41717 


.71576 


.43144 


.75882 


21 


22 


.88989 


.63772 


.40331 


.67591 


.41740 


.71646 


.43168 


.75956 


22 


23 


.88962 


.63884 


.40854 


.67656 


.41764 


.71715 


.43192 


.78031 


28 


24 


.88985 


.63895 


.40378 


.6rr22 


.41788 


.71785 


.43216 


.76105 


24 


25 


.89009 


.63957 


.40401 


.67788 


.41811 


.71855 


.43240 


.76179 


25 


26 


.39082 


.64019 


.40424 


.67853 


.41835 


.71925 


.43264 


.76253 


26 


27 


.89055 


.04081 


.40448 


.67919 


.41859 


.71995 


.43287 


.76828 


27 


28 


.89078 


.64144 


.40471 


.67985 


.41882 


.72065 


.43311 


.76402 


28 


29 


.89101 


.64206 


.40494 


.68051 


.41906 


.TO135 


.43335 


.76477 


29 


90 


.89124 


.04268 


.40518 


.68117 


.41930 


.72206 


.43369 


.76652 


80 


81 


.89147 


.64880 


.40541 


.68183 


.41953 


.72275 


.43383 


.76626 


81 


32 


.89170 


.64393 


.40565 


.68250 


.41977 


.72346 


.43407 


.76701 


82 


83 


.89193 


.64455 


.40688 


.68316 


.42001 


.72416 


.43431 


.76776 


88 


34 


.39216 


.64518 


.40611 


.68382 


.42024 


.72487 


.43455 


.76861 


84 


85 


.89289 


.64580 


.40635 


.68449 


.42048 


.72557 


.43479 


.76926 


85 


86 


.89262 


.04643 


.40658 


.68515 


.42072 


.72628 


.43503 


.77001 


86 


87 


.89386 


.64705 


.40682 


.68582 


.42096 


.72698 


.43527 


.77077 


87 


88 


.89800 


.W768 


.40705 


.08648 


.42119 


.72769 


.43551 


.77152 


38 ' 


89 


.39332 


.64831 


.40728 


.08715 


.42143 


.72840 


.43575 


.7^527 


89 


40 


.89356 


.61894 


.40752 


.68782 


.42167 


.72911 


.43599 


.77308 


40 


41 


.89878 


.64967 


.40775 


.68848 


.42191 


.79063 


.43623 


.77378 


41 


42 


.39401 


.66020 


.40799 


.68915 


.42214 


.73053 


.43647 


.77454 


42 


48 


.39424 


.66083 


.40622 


.68962 


.42238 


.78124 


.43671 


.77530 


48 


44 


.39447 


.65146 


.40646 


.69049 


.42262 


.73195 


.43695 


.77606 


44 


45 


.89471 


.66209 


.40669 


.69116 


.42285 


.73267 


.43720 


.77681 


45 


46 


.89494 


.66272 


.40693 


.69183 


.42309 


.73338 


.43744 


.77757 


46 


47 


.89517 


.66386 


.40916 


.69250 


.42333 


.73409 


.43768 


.77833 


47 


48 


.39640 


.65899 


.40989 


.69318 


.42357 


.73481 


.43792 


.77910 


48 


49 


.89663 


.66462 


.40963 


.69385 


.42381 


.73552 


.43816 


.77988 


49 


50 


.89586 


.65626 


.40966 


.69458 


.42404 


.73624 


.43840 


.78062 


50 


51 


.39610 


.66589 


.41010 


.69620 


.42428 


.73606 


.43864 


.78188 


51 


52 


.39688 


.66663 


.41083 


.69587 


.42452 


.73768 


.43888 


.78215 


62 


58 


.89656 


.65717 


.41057 


.69665 


.42476 


.73840 


.43912 


.78291 


58 


54 


.89679 


.65780 


.41060 


.69723 


.42499 


.73911 


.43936 


.78868 


54 


55 


.39702 


.66844 


.41104 


.69790 


.42623 


.73983 


.43960 


.78445 


55 


56 


.39726 


.65908 


.41127 


.69868 


.42547 


74066 


.43964 


.78521 


50 


57 


.89r49 


.65912 


.41151 


.69926 


.42571 


.74128 


.44008 


.7«598 


57 


58 


.89772 


.66086 


.41174 


.69994 


.42505 


.74200 


.44032 


.78675 


68 


60 


.89795 


.66100 


.41196 


.70062 


.42619 


.74272 


.44057 


.78759 


50 


60 


.80819 


.66164 


.41221 


.70130 


.42642 


.74345 


.44061 


.78829 1 00 
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r 





56« 




Vers. 


Ex. sea 





,44081 


.78829 


1 


.44106 


.78906 


2 


.44129 


.78984 


8 


.44153 


.79061 


4 


.44177 


.79188 


5 


.44201 


.79216 


6 


.44225 


.79393 


7 


.44250 


.79371 


8 


.^274 


.79449 


9 


.44296 


.79527 


10 


.44322 


.79604 


11 


.44346 


.79682 


IS 


.44370 


.79761 


13 


.44895 


.79839 


14 


.44419 


.79917 


15 


.44443 


.79996 


16 


.44467 


.80074 


17 


.44491 


.80152 


18 


.44516 


.80281 


19 


.44540 


.80909 


ao 


.44564 


.80388 


21 


.44588 


.80467 


23 


.44612 


.80646 


23 


.44687 


.80626 


24 


.44661 


.80r04 


25 


.44685 


.80783 


26 


.44709 


.80662 


27 


.44784 


.80942 


28 


.44758 


.81021 


29 


.44782 


.81101 


ao 


.44806 


.81180 


81 


.44881 


.81260 


82 


.44855 


.81340 


83 


.44879 


.81419 


84 


.44903 


.81499 


35 


.44928 


.81579 


86 


.44952 


.81659 


87 


.44976 


.81740 


88 


.45001 


.81830 


89 


.45025 


.81900 


40 


.45049 


.81961 


41 


.46078 


.83061 


42 


.45096 


.82142 


43 


.45122 


.83322 


44 


.45146 


.82303 


45 


.45171 


.82384 


46 


.45196 


.82466 


47 


.45219 


.82546 


48 


.45244 


.83627 


49 


.45268 


.82709 


50 


.45292 


.82790 


61 


.45817 


.82871 


62 


.45341 


.82953 


58 


.45365 


.83034 


54 


.45390 


.83116 


55 


.45414 


.83198 


56 


.45489 


.83380 


57 


.45463 


.83362 


58 


.45487 


.83444 


60 


.45612 


.88526 


60 


.45536 


.83606 



57- 


M" 


59* 


Vera 


Ex. sec. 


Vers. 


Ex. sec. 


Vers. 


Ex. sec 


.45686 


.83606 


.47006 


.88706 


.48496 


.94160 


.45560 


.83690 


.47068 


.88796 


.48621 


.9«864 


.45686 


.88773 


.47067 


88884 


.48646 


.94849 


.45609 


.88855 


.47088 


.86078 


.48671 


.94448 


.45634 


.839S8 


.47107 


.89060 


.48696 


.94587 


.45658 


.84030 


.47181 


.89148 


.48021 


.94682 


.45683 


.84103 


.47166 


.89287 


.48646 


.94726 


.45707 


.84186 


.47181 


.89826 


.48671 


.94821 


.45781 


.84269 


.47806 


.89414 


.48606 


.94916 


.45766 


.84352 


.47380 


.89606 


.48^21 


.96011 


.45780 


.84485 


.42866 


.89501 


.48746 


.96106 


.45805 


.84518 


.47280 


.89680 


.48771 


.96201 


.45829 


.84601 


.47804 


.89769 


.48796 


.95296 


.45854 


.84686 


.47329 


.89668 


.48821 


.95392 


.45878 


.84768 


.47854 


.89948 


.48846 


.96487 


.45908 


.84852 


.47879 


.90087 


.48871 


.96583 


.45927 


.84965 


.47408 


.90126 


.48896 


.95678 


.45951 


.85019 


.47438 


.90216 


.48921 


.95774 


.45976 


.85108 


.47453 


.90905 


.48946 


.95870 


.46000 


.85187 


.47478 


.90695 


.48971 


.95966 


.46025 


.85271 


.47608 


.90485 


.48996 


.96062 


.46049 


.85355 


.47527 


.90575 


.49031 


.96158 


.46074 


.85439 


.47568 


.90666 


.49046 


.96255 


.46098 


.85528 


.47577 


.90755 


.49071 


.96361 


.46128 


.85608 


.47601 


.90845 


.49096 


.96448 


.46147 


.85692 


.47626 


.90985 


.49121 


.96544 


.46172 


.85777 


.47651 


.91086 


.49146 


.96641 


.46196 


.85861 


.47676 


.91116 


.49171 


.96738 


.46231 


.85946 


.47701 


.91207 


.49196 


.96835 


.46346 


.b6081 


.47725 


.91297 


.49231 


.96932 


.46270 


.86116 


.47750 


.91388 


.49246 


.97029 


.46296 


.86201 


.47775 


.91479 


.493n 


.9n27 


.46319 


.86286 


.47800 


.91570 


.49396 


.97324 


.46344 


.86371 


.47825 


.91661 


.49321 


.97822 


.46368 


.86457 


.47849 


.91752 


.49346 


.97420 


.46393 


.86542 


.47874 


.91844 


.49372 


.97517 


.46417 


.86637 


.47899 


.91935 


.49397 


.97615 


.46442 


.86713 


.47924 


.92027 


.49422 


.97718 


.46466 


.86799 


.47949 


.92118 


.49447 


.97811 


.46491 


.86885 


.47974 


.92210 


.49472 


.97910 


.46516 


.86990 


.47996 


.92302 


.49497 


.98008 


.46540 


.87056 


.48023 


.92394 


,49522. 


.98107 


.46565 


.87142 


.48048 


.92486 


.49547 


.96205 


.46589 


.87339 


.480;^ 


.92578 


.49578 


.96304 


.46614 


.87315 


.48098 


.92670 


.49597 


.98403 


.46689 


.87401 


.48123 


.02762 


.49623 


.98502 


.46663 


.87488 


.48148 


.93856 


.49648 


.98601 


.46688 


.87574 


.48178 


.92947 


.49678 


.98700 


.46712 


.87661 


.48197 


.93040 


.49698 


.98799 


.46787 


.87748 


.48232 


.93183 


.49728 


.96899 


.46768 


.87834 


.48247 


.98226 


.49748 


.96998 


.46786 


.87931 


.48272 


.93319 


.49773 


.99098 


.46811 


.88008 


.48297 


.93412 


.49799 


.99198 


.46836 


.88095 


.48328 


.93505 


.49624 


.99298 


.46860 


.88188 


.48347 


.98598 


.49649 


.99398 


.46886 


.88370 


.48378 


.9369ft 


.49874 


.99496 


.46909 


.88357 


.48396 


.98786 


.49699 


.99598 


.46934 


.88446 


.48431 


.93879 


.49924 


.99698 


.46959 


.88532 


.48446 


.93978 


.49950 


.99799 


.46963 


.88620 


.48471 


.94066 


.49975 


.99899 


.47008 


.88708 


.48496 


.94160 


.50000 


1.00000 
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60* 


61* 


e«« 


68« 


/ 
~0 


Vers. 


£z.8e 


Vers. 


Ex. sec. 


Vera. 


Ex. sec. 


Vers. 


Ex. sec. 


.50000 


1.00000 


.51619 


1.06267 


.58058 


1.13005 


.64601 


1.20269 


1 


.50085 


1.00101 


.51644 


1.06375 


.58079 


1.18122 


.54627 


1.20895 


1 


2 


.50060 


1.00202 


.61670 


1.06483 


.53104 


1.13239 


.54658 


1.20521 


2 


8 


.60076 


1.00803 


.51505 


1.06592 


.53130 


1.13356 


.54679 


1.20647 


8 


4 


.60101 


1.00404 


.61621 


1.06701 


.53156 


1.18478 


.64706 


1.20773 


4 


5 


.60126 


1.00506 


.51646 


1.06809 


.53181 


1.18590 


.54781 


1.20000 


6 


6 


.50151 


1.00607 


.51672 


1.06918 


.53207 


1.18707 


.54757 


1.21026 


6 


7 


.50176 


i.oora6 


.61697 


1.07027 


.53283 


1.18825 


.64782 


1.21158 


7 


8 


.50202 


1.00610 


.51728 


1.07187 


.53258 


1.18942 


.64808 


1.21260 


8 


9 


.50227 


1.00912 


.61748 


1.07846 


.53284 


1.14060 


.54834 


1.21407 


9 


10 


.60252 


1.01014 


.61774 


1.07366 


.53810 


1.14178 


.54860 


1.31586 


10 


11 


.60277 


1.01116 


.51799 


1.07465 


.53836 


1.14296 


.54886 


1.21662 


11 


12 


.60308 


1.01218 


.61826 


1.07575 


.53361 


1.14414 


.54913 


1.21790 


12 


13 


.50828 


1.01320 


.51850 


1.07686' 


.58387 


1.14538 


.54938 


1.21918 


18 


14 


.50858 


1.01422 


.61876 


1.07795 


.53413 


1.14651 


.54964 


1.22045 


14 


15 


.60878 


1.0J525 


.61901 


1.07905 


.5^89 


1.14770 


.64990 


1.22174 


15 


16 


.60404 


1.01628 


.61927 


1.06015 


.63464 


1.14889 


.55016 


1.22802 


16 


17 


.50429 


1.01730 


.61952 


1.06126 


.53490 


1.15008 


.66042 


1.22480 


17 


18 


.60464 


1.01883 


.51978 


1.08236 


.53516 


1.15127 


.56068 


1.22559 


18 


19 


.60479 


1.01936 


.62003 


1.08847 


.53542 


1.15246 


.56094 


1.22688 


19 


20 


.60505 


1.02039 


.52029 


1.06458 


.53567 


1.15366 


.65120 


1.22817 


30 


21 


.60530 


1.02148 


.52054 


1.08569 


.58598 


1.15485 


.55146 


1.22946 


31 


22 


.50565 


1.02246 


.52080 


1.06680 


.53619 


1.15605 


.65172 


1.28075 


32 


23 


.50581 


1.02849 


.52106 


1.08791 


.53645 


1.15725 


.55198 


1.23205 


33 


24 


.60606 


1.02458 


.52181 


1.06903 


.53670 


1.15845 


.55224 


1.28384 


34 


25 


.60681 


1.02557 


.62166 


1.09014 


.53696 


1.15965 


.55250 


1.23464 


35 


26 


.50656 


1.02661 


.52182 


1.09126 


.537^ 


1.16065 


.55276 


1.28594 


36 


27 


.60682 


1.02766 


.62207 


1.09238 


.53748 


1.16206 


.65802 


1.23724 


37 


28 


.60707 


1.02869 


.62238 


1.09350 


.53774 


1.16326 


.55328 


1.28855 


38 


29 


.60732 


1.02978 


.52259 


1.09462 


.53799 


1.16447 


.55854 


1.23965 


39 


30 


.50758 


1.03077 


.52284 


1.09W4 


.63825 


1.16568 


.55380 


1.34116 


80 


31 


.50788 


1.03182 


.52810 


1.09686 


.53851 


1.16680 


.65406 


1.24247 


81 


32 


.60808 


1.03286 


.52385 


1.09799 


.53877 


1.16810 


.55432 


1.24878 


83 


33 


.60634 


1.08891 


.52361 


1.09911 


.53903 


1.16932 


.65458 


1.24509 


83 


34 


.50859 


1.03496 


.52386 


1.10024 


.53928 


1.17058 


.55484 


1.24640 


34 


36 


.60884 


1.03601 


.52412 


1.10187 


.53954 


1.17175 


.55510 


1.24772 


35 


36 


.50910 


1.03706 


.52438 


1.10250 


.53980 


1.17297 


.55536 


1.24903 


86 


37 


.60935 


1.03811 


.52463 


1.10368 


.54006 


1.17419 


.65568 


1.25035 


37 


38 


.50960 


1.03916 


.62489 


1.10477 


.54032 


1.17541 


.55689 


1 25167 


38 


39 


.60986 


1.04022 


.62514 


1.10590 


.54058 


1.17668 


.55615 


1.25300 


39 


40 


.51011 


1.04128 


.62540 


1.10704 


.54063 


1.17786 


.65641 


1.25432 


40 


41 


.51036 


1.04283 


.52666 


1.10817 


.54109 


1.17909 


.55667 


1.25665 


41 


42 


.51062 


1.04889 


.52591 


1.10931 


.54135 


1.18031 


.55693 


1.25697 


43 


43 


.61067 


1.04445 


.62617 


1.11045 


.54161 


1.18154 


.55719 


1.25830 


48 


44 


.51118 


1.04561 


.52642 


1.11169 


.54187 


1.18277 


.55745 


1.25963 


44 


45 


.51138 


1.M668 


.62668 


1.11274 


.54213 


1.18401 


.55771 


1.26097 


45 


46 


.51163 


1.04764 


.62694 


1.11888 


.54238 


1.18524 


.55797 


1.26280 


46 


47 


.61189 


1.04870 


.52719 


1.11603 


.54264 


1.18648 


.55823 


1.26364 


47 


48 


.51214 


1.M977 


.62745 


1.11617 


.54290 


1.18773 


.55849 


1.26498 


48 


49 


.61289 


1.06084 


.62771 


1.11732 


.54816 


1.18895 


.55876 


1.26682 


49 


50 


.51265 


1.05191 


.62796 


1.11847 


.54842 


1.19019 


.55902 


1.86766 


50 


51 


.61290 


1.05298 


.62823 


1.11968 


.54868 


1.19144 


.55928 


1.36000 


61 


52 


.51316 


1.05405 


.52848 


1.12078 


.54894 


1.19268 


.66954 


1.37085 


52 


53 


.51841 


1.05512 


.62878 


1.12193 


.54420 


1.19393 


.65980 


1.27169 


58 


54 


.51366 


1.05619 


.52899 


1.12309 


.54446 


1.19617 


.56006 


1.27804 


64 


55 


.51392 


1.05727 


.52924 


1.12425 


.54471 


1.19642 


.56032 


1.27439 


65 


56 


.61417 


1.05836 


.52950 


1.12540 


.54497 


1.1976? 


.66068 


1.37574 


56 


57 


.61448 


1.06942 


.52976 


1.12657 


.54523 


1.19698 


.56064 


1.37710 


57 


58 


.61468 


1.06050 


.63001 


1.12'<73 


.54549 


1.20018 


.56111 


1.37846 


68 


59 


.61494 


1.06158 


.58027 


1.12889 


.54575 


1.20148 


.66187 


1.27981 


59 


60 .61519 


1.06267 


.63053 1.13005 1 


.54601 1.20269 1 


.66163 


1.28117 60 1 
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"o 


64* 


e6« 


se- 


67* 


/ 



Vera. 


Ex. sec. 


Vers. 


Ex. sep. 


vere. 


1 
Ex. sec' 


Vera. 


Ex. sec. 


.56163 


1.28117 


.67788 


1.86620 ! 


.69326 


1.45850 ^ 


.60927 


1.65980 


1 


.66189 


1.28263 


.57765 


1.36768 I 


69863 


1.46020 , 


.60964 


1.66106 


1 


2 


.66215 


1.28390 


.57791 


1.86016 1 


.59879 


1.46181 


.60960 


1.66282 


2 


3 


.56241 


1.28626 


.57817 


1.87064 1 


.69406 


1.46842 


.61007 


1.66458 


8 


4 


.56267 


1.28663 


.67844 


1.87212 ! 


.59433 


1.46504 


.61034 


1.66684 


4 


6 


.56294 


1.28800 


.57870 


1.87361 1 


.69469 


1.46665 


.61061 


1.56811 


6 


6 


.66320 


1.28087 


.57896 


1.37509 


.69486 


1.46827 


.61068 


1.66088 


6 


7 


.66346 


1.29074 


.67923 


1.37668 


.69512 


1.46969 


.61114 


1 .67165 


7 


8 


.66372 


1.29211 


.57949 


1.37808 


.69689 


1.47152 


.61141 


1.67842 


8 


9 


.56396 


1.29849 


.57976 


1.37967 


.69566 


1.47314 


.61168 


1.57520 


9 


10 


.56425 


1.29487 


.58002 


1.88107 


.59592 


1.47477 


.61195 


1.57698 


10 


11 


.56461 


1.29625 


.58028 


1.38256 


.59619 


1.47640 


.61222 


1.57876 


11 


13 


.56477 


1-29763 


.58055 


1.38406 


.69645 


1.47804 


.61248 


1.68064 


12 


18 


.66603 


1.29901 


.68061 


1.38556 


•.69672 


1.47967 


.61275 


1.68233 


13 


14 


.56529 


1.30040 


.68106 


1.88707 


.59699 


1.48131 


.61302 


1.68412 


14 


16 


.66565 


1.30179 


.58134 


1.38857 


.59725 


1.48296 


.61329 


1.68591 


15 


16 


.56682 


1.30318 


.58160 


1.89008 , 


.69752 


1.48459 


.61356 


1.68m 


16 


17 


.56608 


1.30457 


.58187 


1.89159 


.59779 


1.48624 


.61383 


1.58950 


17 


18 


.56634 


1.30696 


.58213 


1.89311 


.59805 


1.48789 


.61409 


1.59180 


18 


19 


.56660 


1.80735 


.58240 


1.89462 


.59882 


1.48954 


.61436 


1.59311 


19 


20 


.66687 


1.30875 


.58266 


1.89614 


.59859 


1.49119 


.61463 


1.69491 


20 


21 


.56713 


1.31015 


.68293 


1.89766 


.59885 


1.49284 


.61490 


1.69672 


21 


22 


.56739 


1.31155 


.58819 


1.89918 


.59912 


1.49450 


.61517 


1.59853 


22 


23 


.56766 


1.31295 


.68346 


1.40070 


.59938 


1.49616 


.61544 


1.60035 


23 


24 


.66791 


1.31436 


.68372 


1.40222 


.59965 


1.49782 


.61570 


1.60217 


24 


25 


.56818 


1.81576 


.58398 


1.40375 


.69992 


1.49W8 


.61597 


1.60399 


25 


26 


.66844 


1.81717 


.68425 


1.40628 


.60018 


1.50115 


.61624 


1.60581 


26 


27 


.56870 


1.81858 


.68451 


1.40681 


.60045 


1.50282 


,61651 


1.60763 


27 


28 


.56896 


1.31999 


.58478 


1.40835 


.60072 


1.50449 


.61678 


1.60946 


28 


29 


.66023 


1.82140 


.68504 


1.40988 


.60098 


1.50617 


.61705 


1.61129 


29 


ao 


.56949 


1.32282 


.68631 


1.41142 


.60125 


1.50784 


.61732 


1.61818 


80 


81 


.56975 


1.38424 


.68557 


1.41296 


.60152 


1.609K2 


.61759 


1.61496 


31 


82 


.67001 


1.32666 


.58584 


1.41450 


.60178 


1.51120 


.61785 


1.61680 


82 


33 


.67028 


1.82708 


.58610 


1.41605 


.60205 


1.51289 


.61812 


1.61864 


88 


34 


.67054 


1.32850 


.58637 


1.41760 


.60282 


1.61467 


.61839 


1.62049 


84 


36 


.57080 


1.32993 


.58663 


1.41914 


.60259 


1.61626 


.61866 


1.62234 


85 


36 


.67106 


1.33135 


.58690 


1.42070 


.60285 


1.51795 


.61898 


1.62419 


86 


37 


.67183 


1.33278 


.58716 


1.42225 


.60812 


1.51965 


.61920 


1.62604 


87 


38 


.57159 


1.33422 


.58743 


1.42380 


.60330 


1.52134 


.61947 


1.62790 


88 


30 


.67185 


1.33565 


.68769 


1.42536 


.60365 


1.52304 


.61974 


1.62976 


39 


40 


.67213 


1.33708 


.68796 


1.42692 


.60392 


1.52474 


.62001 


1.63162 


40 


41 


.57238 


1.33852 


.68822 


1.42848 


.60419 


1.52646 


.62027 


1.63348 


41 


42 


.67264 


1.33996 


.58849 


1.48005 


.60445 


1.62815 


.62054 


1.63535 


42 


43 


.67291 


1.84140 


.58875 


1.43162 


.60472 


1.62986 


.62081 


1.68722 


48 


44 


.67817 


1.84284 


.58902 


1.48818 


.60499 


1.53157 


.62108 


1.63909 


44 


45 


.67348 


1.84429 


.58928 


1.43476 


.60526 


1.58829 


.62136 


1.64097 


45 


46 


.57369 


1.34573 


.58955 


1.43633 


.60552 


1.63500 


.62162 


1.64286 


46 


47 


.57396 


1.84718 


.58981 


1.43790 


.60579 


1.53672 


.62189 


1.64478 


47 


48 


.57422 


1.34863 


.69008 


1.43948 


.60606 


1.53845 


.62216 


1.64662 


48 


49 


.67448 


1.85009 


.59084 


1.44106 


.60633 


1.54017 


.62243 


1.64851 


49 


60 


.57475 


1.35164 


.69061 


1.44264 


.60659 


1.54190 


.62270 


1.65040 


50 


61 


.57501 


1.35300 


.59087 


1.44423 


.60686 


1.54863 


.62297 


1.65229 


51 


62 


.57527 


l.a5446 


.59114 


1.44682 


.60713 


1.54536 


.62324 


1.65419 


52 


63 


.67654 


1.35592 


.69140 


1.44741 


.60740 


1.54709 


.62351 


1.65609 


63 


54 


.57580 


1.85738 


.69167 


1.44900 


.60766 


1.54888 


.62878 


1.65799 


54 


66 


.67606 


1. ,35885 


.69194 


1.45069 


.60793 


1.5505? 


.62405 


1.65989 


55 


66 


.67088 


1.36081 


.59220 


1.45219 


.60820 


1.55231 


.62431 


1.66180 


56 


67 


.67669 


1.86178 


.59247 


1.45378 


.60847 


1.55405 


.62458 


1.66371 


57 


68 


.87885 


1.86325 


.59273 


1.45539 


.60873 


1.55580 


.62485 


1.66563 


58 


60 


.67712 


1.86478 


.69300 


1.45699 


.60900 


1.55755 


.62513 


1.66756 


59 


60 


.57788 


1.36620 


.69326 1 1.45859 1 


.60927 


1.55980 


.62539 1.66947 160 
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TABLE XVn.— NATURAL VERSED SINES AND EXTERNAL SECANTa 



"o 


68* 


69- 


70O 


71» 


"o 


Vers. 
.62339 


Ex. sec. 
1.66047 


Vers. 


Ex. sec. 


1 Vers. 


Ex. sec. 


Vers. 


Ex. sec. 


.64103 


1.79043 


.65798 


1.92380 


.67443 


2.07165 


1 


.62566 


1.67139 


.W190 


1.79264 


.65825 


1.92614 


.67471 


2.07415 


1 


2 


.62603 


1.67332 


.64218 


1.79466 


.65853 


1.92849 


.67496 


2.07675 


2 


8 


.62620 


1.67525 


.64245 


1.79679 


.65880 


1.93063 


.67526 


2.07986 


8 


4 


.62647 


1.67718 


.64272 


1.79891 


.66007 


1.93318 


.67553 


2.08197 


4 


5 


.62874 


1.67911 


.64299 


1.80104 


.65935 


1.93554 


.67581 


2.06459 


5 


6 


.62701 


1.68106 


.64326 


1.80818 


.65962 


1.93790 


.67606 


2.081^ 


6 


7 


.62?28 


1.68299 


.64353 


1.80531 


.65989 


1.94026 


.67636 


2.06963 


7 


8 


.02755 


1.68494 


.64381 


1.80746 


.66017 


1.94263 


.67663 


2.09246 


8 


9 


.62782 


1.68689 


.64406 


1.80960 


.66044 


1.94600 


.67691 


2.09610 


9 


10 


.62809 


1.68884 


.64435 


1.81175 


.66071 


1.94787 


.67716 


2.09774 


10 


11 


.62836 


1.690r9 


.64462 


1.81390 


.66009 


1.94975 


.67746 


2.10088 


11 


12 


.62863 


1.69275 


.64489 


1.81005. 


.66126 


1.96213 


.67778 


2.1O308 


12 


18 


.62890 


1.69471 


.64517 


1.81621 


.66154 


1.95462 


.67801 


2.10668 


18 


14 


.62917 


1.69667 


.64544 


1.82087 


.66181 


1.95691 


.67829 


2.10684 


14 


15 


.62944 


1:69864 


.64571 


1.82254 


.66208 


1.95931 


.67856 


2.11101 


16 


16 


.62971 


1.70061 


.64598 


1.82471 


.66286 


1.96171 


.67864 


2.11867 


16 


17 


.62998 


1.70258 


.64625 


1.82686 


.66203 


1.96411 


.67911 


2.11635 


17 


18 


.68025 


1.70455 


.64653 


1.82906 


.66290 


1.96652 


.67939 


2.11908 


18 


19 


.68052 


1.70653 


.64680 


1.83124 


.66818 


1.96893 


.67966 


2.12171 


19 


20 


.63079 


1.70851 


.64707 


1.83342 


.66345 


1.97136 


.67994 


2.12440 


20 


21 


.63106 


1.71050 


.64734 


1.83561 


.66373 


1.97377 


.68021 


2.12709 


21 


22 


.68183 


1.71249 


.64761 


1.83780 


.66400 


1.97619 


.68049 


2.12979 


22 


23 


.68161 


1.71448 


.64789 


1.83999 


.66427 


1.97862 


.68077 


2.18249 


28 


f^ 


.68188 


1.71647 


.64816 


1.84219 


.66455 


1.96106 


.68104 


2.13620 


24 


25 


.63215 


1.71847 


.64843 


1.84439 


.66462 


1.96349 


.68132 


2.13791 


25 


26 


.63242 


1.72047 


.64870 


1.84659 


.06510 


1.98594 


.68169 


2.14063 


26 


27 


.63269 


1.72247 


.64896 


1.64880 


.66537 


1.98838 


.68187 


2.14385 


27 


28 


.63296 


1.72448 


.64925 


1.85102 


.66564 


1.99083 


.68214 


2.14608 


28 


29 


.63323 


1.72619 


.64952 


1.85323 


.66502 


1.99329 


.68242 


2.14881 


20 


80 


.63330 


1.72830 


.64979 


1.85545 


.66619 


1.99574 


.68270 


2.16156 


80 


31 


.63377 


1.73052 


.65007 


1.85767 


.66647 


1.99621 


.68297 


2.15429 


81 


32 


.63404 


1.73254 


.65084 


1.85990 


.66674 


2.00067 


.68325 


2.15704 


82 


83 


.63431 


1.73456 


.65061 


1.86218 


.66702 


2.00815 


.68352 


2.15979 


83 


84 


.63458 


1.73659 


.65088 


1.86437 


.66729 


2.00562 


.68360 


2.16265 


84 


86 


.63485 


1.73862 


.65116 


1.86661 


.66766 


2.00810 


.68406 


2.16581 


36 


86 


.68512 


1.74085 


.65143 


1.86885 


.66764 


2.01059 


.68435 


2.16806 


86 


87 


.63539 


1.74269 


.65170 


1.87109 


.66611 


2.01306 


.68463 


2.17065 


87 


88 


.63566 


1.74473 


.65197 


1.87334 


.66839 


2.01557 


.68490 


2.17868 


38 


89 


.63594 


1.74677 


.65225 


1.87560 


.66866 


2.01807 


.68516 


2.17641 


89 


40 


.63621 


1.74881 


.63252 


1.67785 


.66894 


2.02057 


.66546 


2.i7aa) 


40 


41 


.63648 


1.75036 


.65279 


1.88011 


.66921 


2.02306 


.68578 


2.18199 


41 


42 


.63675 


1.75292 


.65306 


1.88238 


.66949 


2.02559 


.68601 


2.16479 


42 


43 


.63702 


1.75497 


.65334 


1.86465 


.66976 


2.02810 


.66628 


2.18759 


43 


44 


.68729 


1.73708 


.65361 


1.88692 


.67003 


2.03062 


.68666 


2.19040 


44 


45 


.68756 


1.75909 


.65388 


1.86920 


.67081 


2.03815 


.68664 


2.19822 


45 


46 


.68783 


1.76116 


.65416 


1.69148 


.67056 


2.03668 


.68711 


2.19604 


46 


47 


.68810 


1.76823 


.65443 


1.69376 


.67086 


2.03821 


.68739 


2.19888 


47 


48 


.63838 


1.76530 


.65470 


1.89605 


.67113 


2.04075 


.68767 


2.20169 


48 


49 


.63865 


1.76737 


.65497 


1.89834 


.67141 


2.04329 


.68794 


2.20453 


49 


60 


.63892 


1.76945 


.65525 


1.90063 


.67168 


2.04584 


.66822 


2.20737 


50 


51 


.63919 


1.77154 


.65552 


1.90293 


.67196 


2.04889 


.68849 


2.21021 


51 


62 


.68946 


1.77362 


.65579 


1.90624 


.67223 


2.05094 


.68877 


2.21306 


62 


68 


.63978 


1.77571 : 


.65607 


1:90^ 


.67851 


2.05360 


.68905 


2.21592 


53 


54 


.MOOO 


1 77780 i 


.65634 


1.90966 


.67278 


2.05607 


.68932 


2.21878 


M 


55 


.ft4087 


1.77990 1 


.65661 


1.91217 


.67306 


2.05864 


.68960 


2.22165 


66 


56 


.64055 


1.78200 i 


.65689 


1.91449 


.67333 


2.06121 


.68968 


2.22462 


56 


57 


.64082 


1.78410 ! 


.65716 


1.91681 


.67361 


2.06379 


.69015 


2.22740 


57 


58 


.64109 


1.78621 


.65743 


1.91914 


.67388 


2.06637 


.69043 


2.28028 


56 


50 


.64136 


1.78832 


.65771 


1.92147 


.67416 


2.06896 


.69071 


2.23317 


59 


M) 


.64168 1.79043 |1 


.65796 


1.92360 


.67443 2.071.55 II 


.69098 


2.23607 


^ 
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TABLE XVn.— NATURAL VERSED SINES AND EXTERNAL SECANTS. 



"o 


72« 


73<» 


74<» 


76» 


~0 


Vers. 


Ex. sec. 


Versi 


Ex. sec. 


Vers. 


Ex. sec.' 

1 


Vers. 


Ex. sec. 


.09098 


2.23607 


.70763 


2.42030 


.72436 


2.62796 


.74118 


2.86370 


1 


.69126 


2.23897 


.70791 


2.42356 


.72464 


2.63164 


.74146 


2.86790 


1 


2 


.69154 


2.24187 


.70818 


2.42683 


.72192 


263588 


.74174 


2.87211 


2 


8 


.69181 


2.24478 


.70846 


2.43010 


.72520 


2.63908 


.74208 


2.87688 


8 


4 


.69209 


2.24770 


.70874 


2.43337 


.72548 


2.64274 


.74281 


2.88066 


4 


5 


.69287 


2.25062 


.70902 


2.43666 


.72576 


2.64645 


.74259 


2.88479 


5 


6 


69264 


2.25356 


.70980 


2.43996 


.72604 


2.66018 


.7^87 


2.88904 


6 


7 


.60292 


2.25648 


.70958 


2.44324 


.72632 


2.65801 


.74315 


2.89880 


7 


8 


.69320 


2.25942 


.70965 


2.44655 


.72660 


2.65766 


.74343 


2.89756 


8 





.69347 


226287 


.71013 


2.44966 


.72688 


2.66140 


.74871 


2.90184 


9 


10 


.69375 


2.26531 


.71041 


2.45317 


.72n6 


2.66516 


.74899 


2.90618 


10 


11 


.69403 


2.26827 


.71069 


2.45660 


.72744 


2.66802 


.74427 


2.91012 


n 


13 


.6^130 


2.27123 


.71097 


2.45963 


. .72772 


2.67269 


.74456 


2.91473 


Vi 


13 


.69458 


2.27420 


.71125 


2.46316 


.72800 


2.67617 


.74484 


2.91904 


18 


14 


.69486 


2.27717 


.71153 


2.46651 


.72828 


2.68025 


.74512 


2.92337 


14 


16 


.69514 


2.28015 


.7U80 


2.46966 


.72856 


2.68105 


.74540 


2.92770 


15 


16 


.69541 


2.28313 


.71208 


2.47321 


.72884 


2.68785 


.74568 


2.93204 


16 


17 


.69569 


2.28612 


.71286 


2.47658 


.72912 


2.69167 


.74506 


2.93640 


17 


18 


.69597 


2.28912 


.71264 


8.47905 


.72910 


2.69549 


.74024 


2.94076 


18 


19 


.69624 


2.29212 


.71202 


2.48883 


,72968 


2.69931 


.74652 


2.91514 


19 


20 


.69652 


2.29512 


.71320 


2.48671 


.72996 


2.70315 


.74680 


2.94952 


20 


21 


.69680 


2.29614 


.71348 


2.49010 


.73024 


2.70700 


.74709 


2.95892 


21 


22 


.69708 


2.80115 


.71375 


2.49350 


.73052 


2.71086 


.74737 


2.95832 


22 


28 


.69735 


2.30118 


.71403 


2.49691 


.73060 


2.71471 


.74766 


2.96274 


23 


24 


.69763 


2.80781 


.71431 


2.50032 


.73108 


2.71858 


.74793 


2.96716 


24 


25 


.69791 


2.31024 


.71459 


2.50374 


.73136 


2.72246 


.74821 


2.97160 


25 


26 


.69618 


2.31828 


.71487 


2.50716 


.73164 


2.72636 


.74849 


2.97804 


26 


27 


.69846 


2.81633 


.71515 


2.51000 


.73192 


2.73024 


.74878 


2.98050 


27 


28 


.69874 


2.81989 


.71543 


2.51404 


.73220 


2.73414 


.74906 


2.98497 


28 


29 


.69902 


232244 


.71571 


2.51748 


.73248 


2.78806 


.74934 


2.98944 


29 


80 


.09929 


2.32551 


.71598 


2.52094 


.73276 


2.74198 


.74962 


2.99893 


30 


31 


.69957 


2.32858 


.71026 


2.52440 


.73304 


2.74591 


.74990 


2.99813 


31 


82 


.69985 


2.38166 


.71054 


2.52787 


.73332 


2.74984 


.75018 


3.00298 


32 


83 


.70013 


2.33474 


.71682 


2.53134 


.73360 


2.75379 


.75047 


3.00745 


33 


84 


.70040 


2.33783 


.7ino 


2.53482 


.73388 


2.75VY5 


.75075 


3.01198 


31 


86 


.70068 


2.34002 


.71738 


2.53831 


.73116 


2.76171 


.75108 


3.01652 


35 


86 


.70096 


2.34403 


.71766 


2.54181 


.73444 


2.76568 


.75131 


3.02107 


86 


87 


.70124 


2.3in8 


.71794 


2.54531 


.73172 


2.76966 


.75159 


3.02563 


37 


88 


.70151 


2.35025 


.71822 


2.54883 


.73500 


2.77365 


.75187 


8.08020 


38 


89 


.70179 


2.35836 


.71850 


2.55235 


.73529 


2.77765 


.76216 


3.03479 


39 


40 


.70207 


2.35649 


.71877 


2.55587 


.73557 


2.78166 


.75244 


3.03988 


40 


41 


.70885 


2.85962 


.71905 


2.55040 


.73585 


2.78568 


.75272 


8.04398 


41 


42 


.70263 


2.86276 


.71933 


2.56294 


.73013 


2.78970 


.75300 


3.01860 


42 


48 


.70290 


2.86590 


.71961 


2.56649 


.73641 


2.79374 


.75828 


8.05322 


43 


44 


.70318 


2.86905 


.n989 


2.57005 


.73069 


2.79778 


.75356 


3.05786 


44 


46 


.70346 


2.87221 


.72017 


2.57361 


.73697 


2.80183 


.75885 


3.06251 


45 


46 


.70374 


2.87587 


.72045 


2.57n8 


.73725 


2.80589 


.75418 


8.06717 


46 


47 


.70401 


2.87864 


.7au^r3 


2.58076 


.73753 


2.80996 


.75441 


8.07181 


47 


48 


.70429 


2.88171 


.72101 


2.58434 


.73781 


2.81404 


.75469 


8.07652 


48 


49 


.70457 


2.88489 


.72129 


2.58794 


.73809 


2.81818 


.75497 


3.08121 


49 


60 


.70485 


2.88808 


.72157 


2.59154 


.73887 


2.82223 


.75526 


3.08591 


50 


61 


.70513 


2.39128 


.72185 


2.59514 


.73865 


2.82633 


.75554 


3.09063 


51 


52 


.70540 


2.80448 


.72218 


2.59876 


.73893 


2.a3045 


.75582 


8.09585 


52 


68 


.70568 


2.80768 


.72241 


2.60238 


.73921 


2.83457 


.75610 


3.10009 


53 


54 


.70596 


2.40089 


.72269 


2.60601 


.7^950 


2.838n 


.75639 


3.10484 


54 


66 


.70624 


2.40411 


.72296 


2.60966 


.78978 


2.84285 


.75667 


3.10960 


55 


66 


.70652 


2.40734 


.72324 


2.61330 


.74006 


2.84700 


.75695 


8.11487 


56 


W 


.70679 


2.41057 


.72352 


2.61695 


.74034 


2.85116 


.75723 


8.11915 


57 


68 


.70707 


2.41881 


.72380 


2.62061 


.74062 


2.85533 


.75751 


8.12394 


58 


69 


.70785 


2.41706 


.72408 


2.62428 


.74090 


2.85951 


.75780 


3.12875 


59 


60 


.70763 2.42080 i 


.72436 


2.62796 


.74118 2.86370 | 


.75808 


3.13357 601 
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TABLE XVn^NATURAL VERSED SINES AND EXTERNAL SECANTS, 



/ 



TB* 


770 


780 


79* 


/ 



Vers. 


Ex. sec. 


Vers. 


Ex. sec. 


Vers. 


Ex; sec. 


Vers. 


Ex. sec. 


.75808 


8.13367 


.77505 


8.44541 


.79209 


8.80978 


.80919 


4.24064 


1 


.75886 


8.13839 


.77533 


3.45102 


.79287 


8.81688 


.80948 


4.24870 


1 


2 


.75864 


3.14328 


.77562 


3.46664 


.79266 


8.82294 


.80976 


4.25668 


2 


3 


.75892 


8.14809 


.77590 


3.46228 


.79294 


8.82956 


.81005 


4.26448 


8 


4 


.75921 


8.15295 


.77618 


8.46798 


.79828 


8.88621 


; .81088 


4.27241 


4 


6 


.75949, 


3.15782 


.77647 


8.47360 


.79861 


8.84288 


; .81062 


4.28086 


6 


6 


.75977 


8.16271 


.77675 


8.47928 


.79880 


3.84956 


1 .81090 


4.28888 


6 


7 


.76005 


8.16761 


.77708 


8.48498 


.79408 


3.85627 


! .81119 


4.29634 


7 


8 


.76084 


8.17252 


.77782 


8.49069 


.79437 


8.86299 


; .81148 


4.80486 


8 


9 


.76062 


3.17744 


.77760 


8.49642 


.7W66 


8.86973 


.81176 


4.31241 


9 


10 


,76090 


3.18238 


.77788 


8.60216 


.79^ 


3.87649 


.81206 


4.32049 


10 


11 


.76118 


8.18738 


.77817 


8.50791 


.79522 


8.88327 


.81283 


4.82859 


11 


12 


.76147 


3.19228 


.77846 


8.61368 


.79560 


8.89007 


.81262 


4.88671 


12 


13 


.76175 


3,19725 


.77874 


8.61947 


.79679 


8.89689 


.81290 


4.84486 


18 


14 


.76203 


8.20224 


.77902 


8.52527 


.79607 


8.90878 


.81319 


4.86304 


14 


15 


.76231 


8.20723 


.77930 


8.63109 


.79630 


8.91058 


.81348 


4.36124 


16 


16 


.76260 


3.21224 


.77959 


8.53692 


.79664 


8.91746 


.81376 


4.36947 


16 


17 


.76288 


3.21726 


.77967 


8.542:7 


.79693 


8.92436 


; .81405 


4.377r2 


17 


18 


.76316 


3.22229 


.78015 


8.54868 


.79721 


8.93128 


.81483 


4.88600 


18 


19 


.76344 


8.22784 


.78044 


8.65451 


.79750 


8.93821 


.81462 


4.89430 


19 


20 


.76373 


3.23289 


.78072 


3.56041 


.79778 


8.94617 


.81491 


4.40263 


20 


21 


.76401 


8.28746 


.78101 


8.56632 


.79807 


8.96215 


.81519 


4.41099 


21 


22 


.76429 


3.24255 


.78129 


8.67224 


.79835 


8.95914 


.81548 


4.41987 


22 


23 


.76458 


3.24764 


.78157 


8.67819 


.79864 


8.96616 


.81576 


4.42778 


28 


24 


.76486 


3.25276 


.78186 


3.58414 


.79892 


8.97820 


.81605 


4.43622 


24 


25 


.76314 


3.25787 


.78214 


8.59012 


.79921 


3.98026 


.81683 


4.44468 


25 


26 


.76542 


3.26300 


.78242 


8.59611 


.79949 


3.98788 


.81662 


4.45817 


26 


27 


.76571 


3.26814 


.78271 


3.60211 


.79978 


8.99443 


.81691 


4.46169 


27 


28 


.76599 


8.27830 


.78299 


8.60613 


.80006 


4.00165 


.81719 


4.47028 


26 


29 


.76627 


8.27847 


.78328 


8.61417 


.80035 


4.00869 


.81748 


4.47881 


29 


80 


.76655 


8.28866 


.78356 


8.62023 


.80068 


4.01586 


.81776 


4.48740 


80 


31 


.76684 


3.28885 


.78384 


3.62630 


.80092 


4.02308 


.81805 


4.49603 


81 


32 


.76712 


8.29406 


.78413 


8.63238 


.80120 


4.03024 


.81834 


4.50468 


82 


38 


.76740 


3.29929 


.78441 


8.63849 


.80149 


4.08746 


.81862 


4.51887 


88 


34 


.76769 


3.304.52 


.78470 


8.64461 


.80177 


4.04471 


.81891 


4.62206 


84 


35 


.76797 


8.30977 


.78498 


3.65074 


.80206 


4.05197 


.81919 


4.68081 


86 


36 


.76825 


8.31508 


.78526 


3.65690 


.802C4 


4.05926 


.81948 


4.58958 


86 


37 


.76854 


3.32031 


.78555. 


8.66307 


.802G3 


4.06657 


.81917 


4.54887 


87 


38 


.76882 


3.32560 


.78583 


3.669^ 


.80291 


4.07390 


.82005 


4.557^ 


88 


39 


.76910 


3.33090 


.78612 


3.67545 


.80320 


4.06125 


.82034 


4.56605 


89 


40 


.76988 


3.a%22 


.78640 


3.68167 


.80348 


4.08863 


.82063 


4.57498 


40 


41 


.76967 


3.34154 


.78669 


3.68791 


.80377 


4.09602 


.82091 


4.58383 


41 


42 


.76995 


3.34689 


.78697 


3.69417 


.80405 


4.10344 


.82120 


4.59277 


42 


43 


.77023 


3.35224 


.78725 


8.70044 


.80434 


4.11088 


.82148 


4.6017-4 


43 


44 


.77052 


3.35761 


.78764 


3.70678 


.80462 


4.11836 


.82177 


4.61078 


44 


45 


.77080 


3.36299 


.78782 


3.71303 


.80491 


4.12583 


.82206 


4.61976 


45 


46 


.77106 


8.30839 


.78811 


8.71985 


.80520 


4.13834 


.82284 


4.62881 


46 


47 


.77187 


8.87380 


.78839 


8.72509 


.80548 


4.14087 


.82263 


4.68790 


47 


48 


.77165 


3.37928 


.78868 


8.73205 


.80577 


4.14842 


.82292 


4.64701 


48 


49 


.77193 


8.38466 


.78896 


8.73843 


.80605 


4.15599 


.82320 


4.65616 


49 


50 


.77222 


8.39012 


.78924 


8.74482 


.80634 


4.16859 


.82349 


4.66588 


50 


51 


.77250 


8.89558 


.78958 


8.75128 


.80668 


4.17121 


.82377 


4.67454 


51 


52 


.77278 


8.40106 


.78981 


8.75766 


.80691 


4.17886 


.82406 


4.68877 


52 


58 


.77807 


8.40656 


.79010 


8.76411 


.80719 


4.18652 


.82485 


4.69804 


63 


54 


.77835 


8.41206 


.79088 


8.77057 


.80748 


4.19421 


.82463 


4.70284 


54 


55 


.77868 


8.41759 


.79067 


8.77705 


.80776 


4.20198 


.82492 


4.71166 


56 


56 


.77392 


8.42812 


.79095 


3.78356 


.80805 


4.20966 


.82521 


4.72102 


66 


57 


.77420 


8.42867 


.79128 


3.79007 


.80633 


4.21742 


82549 


4.73041 


67 


56 


.77448 


8.48424 


.791.52 


3.79661 


.80862 


4.22521 


.82578 


4.73968 


68 


59 


.77477 


8.43982 


.79180 


8.80816 


.80691 


4.23301 


.82607 


4.74929 


50 


60 


.77605 


3.44541 


.79209 3.80978 1 


.80919 


4.24064 


.82685 4.76877 le0| 
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TABLB XYII.— NATURAL YEBSED SINES AND EXTERNAL SECA 





80° 


8P 


82. 


88» 


Vers. 


Ex. sec. 


Vers. 


Ez.8eo. 


Vers. 


Ex. sec. 


Vers. 


Ex. sec. 


.88636 


4.75877 


.84357 


6.89815 


.86088 


6.18680 


.87818 


7.80551 


1 


.88664 


4.76889 


.81386 


5.40188 


.86118 


6.20090 


.87848 


7.22500 


2 


.88602 


4.77784 


.84414 


6.41602 


.86140 


6.21617 


.87871 


7.84457 


8 


.88721 


4.78748 


.81448 


6.487W 


.86169 


6.83019 


.87900 


7.86485 


4 


.82750 


4.79708 


.81471 


5.48977 


.86198 


6.84689 


.87989 


7.88408 


6 


.82778 


4.80667 


.84500 


6.45171 


.86827 


6.86044 


.87957 


7.80388 


6 


.82807 


4.81685 


.81589 


6.46360 


.86856 


6.27566 


.87986 


7.88384 


7 


.82886 


4.82606 


.81558 


6.47578 


.86884 


6.89095 


.88015 


7.81.390 


8 


.82864 


4.«3581 


.84586 


5.48779 


.86318 


6.30630 


.88014 


7.86405 


9 


.88898 


4.81558 


.81615 


5.49991 


.86342 


6.88171 


.88078 


7.38181 


10 


.88922 


4.85688 


.84644 


6.51206 


.86871 


6.83719 


.88102 


7.40466 


11 


.88960 


4.86684 


.81678 


6.52429 


.86400 


6.35874 


.88181 


7.48511 


12 


.88979 


4.87511 


.81701 




.86188 


6.36836 


.88160 


7.44566 


18 


.83006 


4.88508 


.81780 


6.64886 


.86457 


6.38408 


.88188 


7.46683 


14 


.83036 


4.89497 


.81759 


6.56121 


.86486 


6.89978 


.88217 


7.48707 


15 


.83065 


4.00496 


.84788 


6.57861 


.86515 


6.41660 


.88246 


7.50793 


16 


.88094 


4.91496 


.84816 


6.58606 


.86544 


6.43148 


.88275 


7.58889 


17 


.88188 


4.98501 


.84846 


5.59855 


.86578 


6.44743 


.88804 


7.54996 


18 


.83151 


4.93509 


.81874 


6.61110 


.86601 


6.46846 


.88388 


7.57113 


19 


.88180 


4.94521 


.81903 


6.68369 


.88630 


6.47955 


.88862 


7.59811 


90 


.83806 


4.95536 


.84931 


6.63638 


.86669 


6.49671 


.88891 


7.61379 


31 


.88837 


4.96656 


.81960 


6.64902 


•86688 


6.51194 


.88420 


7.63588 


^ 


.83866 


4.97577 


.84989 


5.66176 


.86n7 


6.58885 


.88448 


7.65688 


88 


.83894 


4.98608 


.85018 


6.67454 


.86746 


6.54468 


.88477 


7.67869 


24 


.83383 


4.99633 


.86016 


6.68738 


.86774 


6.56107 


.88506 


7.70041 


86 


.83358 


6.00866 


.85075 


6.70027 


.86808 


6.67759 


.88536 


7.78834 


86 


.83380 


5.01708 


.85104 


6.71821 


.88888 


6.59418 


.88564 


7.74438 


27 


.83409 


6.08748 


.86188 


6.79680 


.86861 


6.61085 


.88593 


7.76653 


88 


.88188 


6.08787 


.85168 


6.78924 


.86890 


6.62759 


.88622 


7.78880 


89 


.83467 


5.01834 


.86190 


6.75888 


.86919 


6.64441 


.88651 


7.81118 


80 


.83406 


5.05886 


.85819 


6.76647 


.86947 


6.66180 


.88680 


7.83367 


81 


.88524 


5.06941 


.85248 


5.77866 


.80076 


6.67886 


.88709 


7.85628 


82 


.88558 


5.08000 


.85277 


5.79191 


.87005 


6.69580 


.88737 


7.87901 


88 


.88581 


5.09068 


.85806 


6.80521 


.87034 


6.71848 


.88766 


7.90186 


84 


.83610 


6.10189 


.85384 


6.81856 


.87068 


6.78968 


.88796 


7.98183 


86 


.83639 


5.11199 


.85868 


6.83196 


.87092 


6.74689 


.88884 


7.94791 


86 


.83667 


6.18278 


.85802 


6.84542 


.87120 


6.76484 


.88853 


7.97111 


87 


.83696 


5.13350 


.85480 


6.85893 


.87149 


6.78167 


.88888 


7.99444 


88 


.83785 


6.14438 


.85449 


5.87250 


.87178 


6.79918 


.88911 


8.01788 


89 


.83754 


5.15517 


.85478 


5.88612 


.87807 


6.81677 


.88940 


8.01146 


40 


.88782 


6.16607 


.85607 


6.89979 


.87236 


6.88448 


.88969 


8.06515 


41 .88811 


6.17700 


.85586 


6.91852 


.87266 


6.85218 


.88996 


8.06897 


42 .83840 


5.18797 


.85564 


5.98781 


.87894 


6.87001 


.89027 


8.11298 


48 


.83868 


5.19896 


.85693 


6.94115 


.87822 


6.88798 


.89055 


8.13699 


44 


.83897 


5.81004 


.86622 


5.95505 


.87851 


6.90608 


.89081 


8.16180 


46 


.83926 


5.28118 


.86651 


5.96900 


.87880 


6.98400 


.89118 


8.18553 


46 


.83954 


5.23886 


.85680 


6.96801 


.87409 


6.94816 


.89148 


8.80999 


47 


.83988 


5.81348 


.85708 


5.99708 


.87488 


6.96040 


.89171 


8.88469 


48 


.81012 


5.85464 


.85787 


6.01180 


.87467 


6.U7878 


.89200 


8.85931 


49 


.81041 


6.86590 


.85766 


6.08538 


.87496 


6.99714 


.89889 


8.88417 


60 


.81069 


5.87719 


.85796 


6.08062 


.87524 


7.01565 


.89258 


8.30917 


61 


.84096 


5.88858 


.85883 


6.06892 


.87568 


7.00428 


.89287 


8.83480 


62 


.81127 


6.89991 


.85858 


6.06828 


J7588 


7.06291 


.89316 


8.36957 


58 


.84156 


6.31138 


.85881 


6.06960 


S7611 


7.0n67 


.89646 


8.88497 


64 


.84184 


6.82879 


.85910 


6.09n7 


.87640 


7.09052 


.88874 


8.41058 


56 


.81218 


5.33189 


.85939 


6.11171 


.87669 


7.10946 


.89408 


8.43680 


66 


.81212 


6.81584 


.85967 


6.18680 


.87698 


7.18849 


.89431 


8.46203 


67 


.84870 


5.35748 


.85996 


6.14006 


.87796 


7.14760 


.89460 


8.48800 


58 


.81899 


5.36906 


.86085 


6.16568 


.87755 


7.16681 


.89489 


8.51411 


50 


.84888 


5.88078 


.86054 


6.17046 


.87784 


7.18618 


.89618 


8.54037 


60 


.84857 5.39845 1 


.86088 6.18580 1 


.87818 7.20661 1 


.89547 8.56677 
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TABLE rVU^NATUBAL YKB8ED 8INBS AND EXTERNAL SBCANTaL 



9 


w 


W 


86» 


/ 




Vera. 


Ex. sea 


Vers. 


Ex. sec 


Vers. 


Ex. sec 







.89547 


8.68677 


.91284 


10.47871 


.93024 


18.83669 







1 


.89576 


8.50888 


.91818 


10.51199 


.93068 


18.80647 


1 




2 


.89606 


8.62002 


.91342 


10.66052 


.98062 


18.46666 


2 




8 


.89634 


8.64687 


.91371 


10.66082 


.93111 


18.61676 


8 




4 


.89663 


8.67887 


.91400 


10.62887 


.98140 


18.57817 


4 




6 


.89692 


8.70108 


.91429 


10.66769 


.93169 


18.64011 


5 




6 


.89721 


8.^2888 


.91458 


10.70728 


.98196 


18.70256 


6 




7 


.89750 


8.75579 


.91487 


10.74714 


.93227 


13.76666 


7 




8 


.89779 


8.78341 


.91516 


10.78727 


.93257 


18.82918 


8 




9 


.89806 


8.81119 


.91546 


10.82768 


.93286 


18.89328 


9 




10 


.89680 


8.88912 


.91574 


10.86887 


.93815 


18.95788 


10 




11 


.80666 


8.86782 


.91606 


10.00964 


.98844 


14.02810 


11 




12 


.89604 


8.89547 


.91C32 


10.95060 


.93873 


14.06890 


12 




13 


.89923 


8.92880 


.91061 


10.99214 


.93402 


14.15627 


18 




14 


.89952 . 


8.0S248 


.91690 


11.08807 


.93431 


14.22228 


14 




15 


.89961 


8.96128 


.91719 


11.07610 


.93180 


14.28979 


15 




16 


.90010 


9.01015 


.91748 


11.11852 


.93489 


14.85796 


16 




17 


.90039 


9.03923 


.91777 


11.16125 


.93518 


14.42672 


17 




18 


.90068 


9.08849 


.91806 


11.20427 


.93547 


14.49611 


18 




19 


.90097 


9.09792 


.91835 


11.24761 


.93576 


14.56614 


19 




20 


.90126 


9.127S2 


.91804 


11.29126 


.93606 


14.6867*9 


20 




21 


.90155 


9.157B0 


.91898 


11.88521 


.93684 


14.78610 


21 




22 


.90184 


9.18725 


.91922 


11.87948 


.93668 


14.78005 


22 




23 


.90213 


9.21789 


.91951 


11.42408 


.93692 


14.86266 


28 




24 


.90242 


9.24770 


.91960 


11.46900 


.98721 


14.92697 


24 




25 


.90271 


9.27819 


.92009 


11.51424 


.93750 


14.99995 


25 




28 


.90300 


9.80687 


.92086 


11.55062 


.93779 


15.07462 


26 




27 


.90329 


9.33973 


.92067 


11.60572 


.93808 


15.14999 


27 




28 


.90358 


9.87077 


.92096 


11.65107 


.93837 


16.22607 


28 




29 


.90386 


9.40201 


.92126 


11.09856 


.93866 


15.80287 


29 




80 


.90415 


9.48848 


.9^54 


11.74550 


.93896 


15.88041 


80 




81 


.90444 


9.46606 


.92188 


11.79278 


.93924 


15.46869 


81 




82 


.90473 


9.49686 


.92212 


11.84042 


.93953 


15.58772 


82 




83 


.9(K)08 


9.52886 


.92241 


11.88841 


.93982 


15.61751 


88 




84 


.90581 


9.56106 


.92270 


11.93677 


.91011 


15.69606 


84 




85 


.90560 


9.59846 


.92299 


11.96549 


.94040 


15.77944 


86 




86 


.90589 


9.62606 


.92328 


12.03458 


.94069 


15.86150 


36 




87 


.90618 


9.65885 


.92357 


12.08040 


.91096 


16.94456 


87 




88 


.90647 


9.69186 


.92386 


12.13388 


.91127 


16.02885 


88 




39 


.90676 


9.72507 


.92415 


12.18411 


.91156 


16.11297 


80 




40 


.90705 


9.75849 


.92444 


12.23472 


.94186 


16.19648 


40 




41 


.90784 


9.79212 


.92478 


12.28572 


.94215 


16.28476 


41 




42 


.90763 


9.82606 


.92502 


12.83712 


94244 


16.37196 


42 




48 


.90792 


9.86001 


.92531 


12.88891 


.'94278 


16.46006 


48 




44 


.90621 


9.89426 


.92660 


12.44U2 


.94802 


16.54903 


44 




45 


.90650 


992877 


.92589 


12.49378 


.94381 


16.68803 


45^ 




46 


.90679 


9.96848 


.92618 


12.54676 


.94360 


16.72976 


40 




47 


.90906 


9.99641 


.92647 


12.60021 


.94889 


16.82152 


47 




48 


.90987 


10.03856 


.92676 


12.65406 


.94418 


16.91424 


48 




49 


.90966 


10.08894 


.92706 


12.70838 


.94447 


17.00794 


49 




60 


.90996 


10.10466 


.92784 


12.76812 


.91476 


17.10262 


50 


' 


51 


.91024 


10.14080 


.92768 


12.81829 


.94505 


17.19630 


51 




52 


.91068 


10.17646 


.92792 


12.87891 


.94584 


17.20501 


52 




53 


.91062 


10.21277 


.926^ 


12.92999 


.94568 


17.89274 


53 




54 


.91111 


10.24062 


.92860 


12.06651 


.94592 


17.49158 


51 




55 


.91140 


10.28610 


.92879 


13 01850 


.94621 


17.69189 


65 




56 


.91169 


10.32818 


.92906 


13.10096 


.91650 


17.69238 


56 




57 


.91197 


10.36040 


.92987 


18.15880 


.91679 


17.79138 


67 




58 


.91226 


10.39792 


.92906 


13.21730 


.94706 


17.80755 


68 




59 


.91256 


10.48660 


.92996 


18.27620 


.94737 


18.00185 


59 


I 


60 


.91284 


10.47371 


.93024 


13.33559 


.94786 


18.10732 


60 
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TABLE XVn.— NATURAL VERSED SINES AND EXTERNAL SECANTa 



/ 


8r» 


88° 


89° 


t 


Vers. 


Ex. sec 


Vers. 


Ex. sec. 


Vers. 


Ex. sec. 





.94766 


18.10732 


.96510 


27.65371 


.96255 


56.29669 





1 


.91795 


18.21397 


.96539 


27.89410 


.98284 


67.26976 


1 


2 


.94825 


18.82182 


.96568 


28.13917 


.96818 


58.27431 


2 


8 


.94854 


18.43088 


.96597 


28.38812 


.96342 


59.81411 


8 


4 


.94883 


18.54119 


.96626 


28.64137 


.98871 


60.39106 


4 


5 


.94912 


18.66275 


.96656 


28.89908 


.98400 


61.50715 


5 


6 


.91941 


18.76560 


.96681 


29.16120 


.98429 


62.66460 


6 


7 


.91970 


18.87976 


.96714 


29.42802 


.96458 


63.86572 


7 


8 


.94999 


18.99524 


.96743 


29.69960 


.96487 


65.11804 


8 


9 


.95028 


19.11208 


.96772 


29.97607 


.98517 


66.40927 


9 


10 


.95057 


19.23028 


.96801 


80.25758 


.98546 


67.75736 


10 


11 


.95086 


19.34989 


.96830 


30.64425 


.98575 


69.16047 


11 


12 


.95115 


19.47093 


.96809 


80.83623 


.98601 


70.62285 


12 


13 


.95144 


19.59341 


.96888 


81.13366 


.98688 


72.14583 


13 


14 


.95173 


19.71787 


.96917 


31.43671 


.98662 


78.73586 


14 


15 


.95202 


19.84283 


.96946 


81.74554 


.98691 


75.89655 


15 


16 


.95231 


19.96982 


.96975 


82.06030 


.98720 


77.13274 


16 


17 


.95260 


20.09838 


.97004 


82.38118 


.96749 


78.94968 


17 


18 


.95289 


20.22852 


.97083 


82.70685 


.98778 


80.85315 


18 


19 


.95318 


20.36027 


.97068 


83.04199 


.98807 


82.84947 


19 


20 


.95347 


20.49868 


.97092 


83.38232 


.98836 


84.94561 


20 


21 


.95877 


20.62876 


.97121 


83.72952 


.98866 


87.14924 


21 


22 


.95406 


20.76555 


.97150 


84.08380 


.98895 


89.46886 


22 


23 


.95435 


20.90103 


.97179 


81.44539 


.98924 


91.91387 


23 


21 


.95464 


21.04440 


.97208 


81.81452 


.98953 


94.49471 


24 


23 


.95498 


21.18653 


.97237 


35.19141 


.98982 


97.22803 


25 


26 


.95522 


21.33050 


.97266 


85.57633 


.99011 


100.1119 


26 


27 


.95551 


21.47635 


.97295 


35.96953 


.99040 


103.1757 


27 


28 


.95580 


21.62113 


.97321 


36.37127 


.99069 


106.4311 


28 


29 


.95609 


21.77886 


.97353 


86.78185 


.99096 


109.8966 


29 


80 


.95638 


21.92559 


.97882 


87.20155 


.99127 


113.5930 


30 


31 


.95667 


22.07935 


.97411 


87.63068 


.09156 


117.5444 


81 


82 


.95696 


22.23520 


.97440 


88.06957 


.99186 


121.7780 


32 


83 


.95725 


22.39816 


.97470 


88.51855 


.99215 


126.3253 


83 


84 


.95754 


22.55329 


.97499 


88.97797 


.99244 


131.2223 


34 


85 


.95788 


22.71563 


.97528 


89.44820 


.99273 


186.5111 


35 


86 


.95812 


22.88022 


.97557 


39.92963 


.99302 


142.2406 


36 


87 


.95842 


23.04712 


.97686 


40.42266 


.99831 


148.4684 


87 


88 


.96871 


23.21637 


.97615 


40.92772 


.99360 


155.2623 


88 


89 


.95900 


23.38802 


.97644 


41.44525 


.99889 


162.7038 


39 


40 


.95929 


23.56212 


.97678 


41.97571 


.99418 


170.8883 


40 


41 


.95968 


23.78873 


.97702 


42.51961 


.99447 


179.9860 


41 


42 


.95987 


23.91790 


.97731 


43.07746 


.99476 


189.9868 


42 


43 


.96016 


24.09969 


.97760 


43.64980 


.99505 


201.2212 


43 


44 


.96045 


24.28414 


.97789 


44.23720 


.99535 


213.8600 


44 


45 


.96074 


24.47134 


.97819 


44.84026 


.99564 


228.1839 


45 


46 


.96103 


24.66188 


.97848 


45.45963 


.99593 


244.5540 


46 


47 


.96132 


24.85417 


.97877 


46.09696 


.99622 


263.4427 


47 


48 


.96161 


25.04994 


.97906 


46.74997 


.99651 


285.4795 


48 


49 


.96190 


25.21869 


.97935 


47.42241 


.99680 


811.5230 


49 


50 


.96219 


25.45061 


.97964 


48.11406 


.99709 


842.7752 


50 


51 


.96248 


25.66546 


.97998 


48.82576 


.99788 


880.9723 


51 


52 


.96277 


25.86860 


.98022 


49 55840 


.99767 


428.7187 


52 


58 


.96307 


26.07508 


.98051 


50.81290 


.99796 


490.1070 


68 


54 


.96336 


26.28981 


.98080 


51.09027 


.99825 


671.9581 


54 


56 


.96365 


26.50804 


.98109 


51.89156 


.99856 


686.5496 . 


55 


56 


.96394 


26.72978 


.98138 


52.71790 


99884 


858.4369 


56 


W 


.96423 


26.95518 


.98168 


53.57046 


.99913 


1144.916 


57 


58 


.96452 


27.18417 


.98197 


64.45053 


.99942 


1717.874 


58 


59 


.96481 


27.41700 


.98226 


55.35946 


.999n 


3436.747 


59 


60 


.96510 


27.65371 


.98255 


56.29669 


1.00000 


Infinite 


60 
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